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This file presents, in concise form, data on a large number of chemical substances that
may be encountered in industrial hygiene investigations. It is intended as a basic
reference for industrial hygienists engaged in OSHA field activity. Labels are shown
bolded throughout this document.

Index, Background, Identification, pQ~~j~jevels,Carcinogen Status,

Health Effects & Toxicojp.gy, ~~~pling & Analysis, General References

IDENTIFICATION, DESCRIPTION AND PHYSICAL PROPERTIES

NM, the substances are primarily listed by the Chemical name as it appears in the
OSHA PELs, 29 CFR 1910.1000, TABLES Z-1-A, Z-2, Z-3; the ACGIH TLVs; or by
common name.

SYN, synonyms, only the more common synonyms are included. Sources: OSHA PELs,
29 CFR 1910.1000; ACGIH TLV LIST; and NIOSH REGISTRY OF TOXIC EFFECTS.

IMIS, IMIS No., the substance code currently assigned by OSHA to each substance.
IMIS Codes are used for completion of OSHA-93, OSHA-98, OSHA-91(S), and OSHA-
170. IMIS Codes are also reported on pre-printéd OSHA-91B when only field
measurements such as gravimetric are reported.

CAS, CAS nos., Chemical Abstracts Service Registry Numbers. Sources: NIOSH
REGISTRY OF TOXIC EFFECTS; EPA TSCA INVENTORY.

NIOSH, REGISTRY OF TOXIC EFFECTS (RTECS) identification no.

DOT, Department of Transportation regulation no., as listed in the Department of
Transportation Regulations (49 CFR 172.101) and NIOSH POCKET GUIDE TO CHEMICAL
HAZARDS.

DESC, description and physical properties of a chemical, extracted from MERCK INDEX;
CONDENSED CHEMICAL DICTIONARY; and NIOSH/OSHA HEALTH GUIDELINES.

MW: molecular weight
VP: vapor pressure, (mm = mm Hg at 20°Cor other specific

temperature listed, also 1 mm Hg = 1.333224 E+2 Pa)
ATM: atmosphere, 760 mm at 0°C

UEL: upper explosibility limit
SP GR: specific gravity
MOLFM: molecular formula
BP: boiling point

FP: flash point

INCOM, potentially hazardous incompatibilities. Sources: NIOSH Pocket Guide to
Chemical Hazards and Material Safety Data Sheets (MSDSs)

Index, Background, Identification, ~posure Levels, Carcinogen Status,
Health Effects & Toxicoj2gy, ~rnpling & Analysis, General References

EXPOSURELEVELS
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OSHA, OSHA Permissible Exposure Limit (PEL) - Action Level, Excursion Limit (EL), 8-
Hour Time Weighted Average (TWA), Short Term Exposure Limit (STEL), Ceiling, or
Stayed. Includes all changes to 29 CFR 1910.1000 to end published in the Federal
Register.

TLV, American Conference of Governmental Industrial Hygienists Threshold Limit Value.

REL, NIOSH Recommended Exposure Limit.

AIHA, American Industrial Hygiene Association Workplace Environmental Exposure

Limits.

Index, Background, Identification, Exposure Levels, Carcinogen Status,

Health Effects & Toxicology, ~~pplinci &.Analysis, General Referenc~

CARCINOGEN STATUS

NTP, carcinogenic classification as listed in the Nationa Toxicology Program (NTP),
FIFTH ANNUAL REPORT ON CARCINOGENS.

HUMAN CARCINOGEN: known to be carcinogenic with evidence from human
studies.

SUSPECT HUMAN CARCINOGEN: reasonably anticipated to be carcinogenic, with
limited evidence from humans or sufficient evidence from experimental animals;

IARC, carcinogenic classification as indicated by International Agency for Research on
Cancer (IARC), IARC MONOGRAPHS ON THE EVALUATION OF THE CARCINOGENIC RISK
OF CHEMICALS TO HUMANS. Data includes chemicals covered through Volume 46.

Group 1 - “The agent is carcinogenic to humans”. This category is used only when
there is sufficient evidence of carcinogenicity in humans.

Group 2A - “The agent is probably carcinogenic to humans”. This category is used
when there is limited evidence of carcinogenicity in humans and sufficient
evidence of carcinogenicity in experimental animals. Exceptionally, an agent may
be classified into this category solely on the basis of limited evidence of
carcinogenicity in humans or of sufficient evidence of carcinogenicity in
experimental animals strengthe~iedby supporting evidence from other relevant
data.

Group 2B - “The agentis possibly carcinogenic to humans”. Thiscategory is
generally used for agents for which there is the absence of sufficient evidence in
experimental animals. It may also be used when there is inadequate evidence of
carcinogenicity in humans or when human data are nonexistent but there is
sufficient evidence of carcinogenicity in experimental animals. In some instances,
an agent for which there is inadequate evidence or no data in humans but limited
evidence of carcinogenicity in experimental animals together with supporting
evidence from other relevant data may be placed in this group.

Group 3 - “The agent is not classifiable as to its carcinogenicity to humans”.
Agents are placed in this category when they do not fall into any other group.
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Group 4 - “The agent is probably not carcinogenic to humans”. This category is
used for agents for which there is evidence suggesting lack of carcinogenicity in
humans together with evidence suggesting lack of inogenicity in experimental
animals. In some circumstances, agents for which there is inadequate evidence of
or no data on carcinogenicity in humans but evidence suggesting lack of
carcinogenicity in experimental animals, consistently and strongly supported by a
broad range of other relevant data, may be classified in this group.

Index, Background, Identification, Exposure Levels, carcinogen Status,

Health Effects & Toxic~p~,Sampling & Analysis, General References

HEALTHEFFECTSAND TOXICOLOGY

SYMPT, potential symptoms as a result of inhalation, skin absorption, ingestion, or skin
or eye contact. As listed in NIOSH Pocket Guide to Chemical Hazards (NIOSH No. 85-
114), condensed from the NIOSH/OSHA Occupational Health Guidelines for Chemical
Hazards (NIOSH No. 81-123).

ORG, the organs which are affected by exposure to each substance. As listed in NIOSH
Pocket Guide to Chemical Hazards (NIOSH No. 85-114), condensed from the
NIOSH/OSHA Occupational Health Guidelines for Chemical Hazards (NIOSH No. 81-
123).

FILTH, Principal effect(s) of exposure of each substance, listed by OSHA Health Code
and Health Effects. Health codes are used in determining if a violation of an air
contaminant standard is serious or other-than- serious, based on guidelines in the Field
Operations Manual, OSHA Instruction CPL 2.45B, chapter IV. Health Codes and Health
Effects listed may not reflect changes in Air Contaminant Standards, 29 CFR Part 1910
Subpart Z, revised in 1989. All Health Codes and Health Effects are scheduled to be
reviewed and updated under contract. For some chemicals, additional toxicology
information has been added from other sources. Abbreviations for this information
includes: SKIN IRR = Skin irritation; SKIN ABS = Skin Absorption; INGES ACUTE =

Ingestion Acute; and INGES CHRONIC = Ingestion Chronic.

CODE HEALTH EFFECTS

HE1
HE2

Cancer---Currently regulated by OSHA as carcinogen
Chronic (Cumulative) Toxicity---Known or Suspected animal or
human carcinogen, mutagen (except Code HE1 chemicals)

HE3 Chronic (Cumulative) Toxicity---Long-term organ toxicity other
than nervous, respiratory, hematologic or reproductive

HE4 Acute Toxicity---Short-term high risk effects
HE5 Reproductive Hazards---Teratogenesis or other reproductive

impairment

HE6 Nervous System Disturbances---Cholinesterase inhibition
HE7 Nervous System Disturbances---Nervous system effects other

than narcosis
HE8 Nervous System Disturbances---Narcosis

HE9 Respiratory Effects Other Than Irritation---Respiratory
sensitization (asthma or other)

HE1O Respiratory Effects Other Than Irritation---Cumulative lung
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damage
HEll. Respiratory Effects---Acute lung damage/edema or other

HE12
HE13

Hematologic (Blood) Disturbances---Anemias
Hematologic (Blood) Disturbances---Methen,oglobinemia

HE14 Irritation-Eyes, Nose, Throat, Skin---Marked
HE15 Irritation-Eyes, Nose, Throat, Skin---Moderate
HE16 Irritation-Eyes, Nose, Throat, Skin---Mild

HE17 Asphyxiants, Anoxiants
HE18 Explosive, Flammable, Safety (No adverse effects encountered

when good housekeeping practices are followed
HE19 Generally Low Risk Health Effects---Nuisance particulates,

vapors or gases
HE2O Generally Low Risk Health Effects---Odor

Index, Background, Identification, ~xp~sureLevels, Carcinogen Status,

Health Effects & Toxicoloqy, Sampling & Analysis, ~neral References

SAMPLING AND ANALYSIS

SLC1, Salt Lake Technical Center sampling method for OSHA compliance.

MEDIA, sampling media.

ANL SOLVENT, Analytical solvent used in referenced method for desorption or
extraction. If compounds to be sampled use the same media and also use the
same analytical or alternate solvent, they may be analyzed from the same
sample.

ALT SOLVENT, Alternate solvent for desorption or extraction evaluated at Salt
Lake Technical Center. If compounds to be sampled use the same media and also
use the same analytical or alternate solvent, they may be analyzed from the same
sample.

Volumes listed are guidelines but should not be exceeded for solid sorbents.

MAX V, maximum volume
MAX F, maximum flow rate
M~ V, minimum volume
REC V, recommended volume
REC F, recommended flow rate
HIM T, minimum time
CAPTURER, capture rate

ANL 1, current Salt Lake Technical Center analytical method

ANL A, alternate Salt Lake Technical Center analytical method

REF, method reference. (numbered, as listed in both SLC1 and SAM2)
1. Taylor, D.G., Ed.: NIOSH MANUAL OF ANALYTICAL METHODS, 2nd Ed.,

Volume 1-7. DHHS, National Institute for Occupational Safety and Health,
Cincinnati, Ohio.
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2. OSHA MANUAL OF ANALYTICAL METHODS, USDOL OSHA Salt Lake
Technical Center (SLTC), 1781 5. 300 W., Salt Lake City, UT 84165-0200.
This manual contains most of the Fully Validated methods and is available
from ACGIH, 6500 Glenway, Bldg. D-7, Cincinnati, OH 45211, call (513)
743-2020 for details. Information on chemicals that are not Fully Validated
is generally available through SLTC personnel.

3. McLean, ID. and Holland, J.F.: Development of a Portable Polarograph for
Determination of Aldehydes in Automotive Exhaust and Production Plant
Samples. ENVIRONMENTAL SCIENCE AND TECHNOLOGY, Vol. 9, pp. 127-
131, (1975).

4. Mattocks, A.R.: Spectrophotometric Determination of Pyrazolineand Some
Acrylic Amides and Esters. ANAL. CHEM., Vol. 40, pp. 1347, (1968).

5. ANALYSIS OF PESTICIDE RESIDUES IN HUMAN AND ENVIRONMENTAL
SAMPLES. EPA, Pesticide and Toxic Substances Effects Laboratory, Research
Triangle Park, N.C., (1974).

6. ORION ELECTRODE INSTRUCTION MANUAL. Orion Research, Inc.,
Cambridge, Mass., (1971).

7. Thomsen, E. and Stern, R.M.: A Simple Analytical Technique for the
Determination of Hexavalent Chromium in Welding Fumes and other
Complex Materials. The Danish Welding Institute Report No. 79-01, SCAND.
3. WORK. ENVIRON. & HEALTH, Vol. 5, pp. 386-403, (1979).

8. THE INDUSTRIAL ENVIRONMENT--ITS EVALUATION AND CONTROL. DHHS,
National Institute for Occupational Safety and Health, Washin~ton,D.C.,
(1973).

9. Brief, R.S., Venable, F.L.S., and Ajemian, R.S.: Nickel Carbonyl: Its
Detection and Potential for Formation. Amer. Ind. Hyg. Assn. 3., Vol. 26, pp.
72-76, (1965).

10. King, 3.R., Nony, C.R., and Boeman, M.C.: Trace Analysis Diethylstilbestrol
(DES) in Animal Chow by Parallel High-Speed Liquid Chromatography,
Electron-Ca pture Gas Chromatography, and Radioassays. 3.
CHROMATOGRAPHIC SCIENCE, Vol. 15, pp. 14, (1977).

11. OSHA TECHNICAL MANUAL, OSHA Instruction CPL 2-2.20B, USDOL OSHA
Directorate of Technical Support, Washington, D.C. (1990)

12. OCCUPATIONAL EXPOSURE SAMPLING STRATEGY MANUAL (77-173), DHHS,
National Institute for Occupational Safety and Health, Cincinnati, Ohio,
(1977).

13. Brief, R.S., Ajemian, R.S., and Confer, R.G.: Iron Pentacarbonyl: Its
Toxicity, Detection, and Potential for Formation. AMER. IND. HYG. ASSN. 3.,
Vol. 28, pp. 21-30, (1967).

14. Wisconsin Occupational Health Laboratory, 979 Jonathon Drive, Madison,
Wis. 53713, (608)263-8807.

15. U.S. Code of Federal Regulations (CFR), Title 29, Part 1910, U.S.
Government Printing Office, Washington, D.C.

16. Eller, P.E.: Determination of Nickel Carbonyl by charcoal tube collection and
furnace atomic absorption spectrophotometry. APPL. IND. HYG. (1)3. Sept
1986 pp 115-118.

SAE, Sampling and Analytical Error. The SAE is a measure of the precision and
accuracy of the combined sampling and analytical process. It shall be applied by
the Industrial Hygienist to sample results according to the methods described in
OSHA TECHNICAL MANUAL, OSHA Instruction CPL 2-2.20B. The values have been
computed by multiplying the coefficient of variation by the appropriate statistical
factor for one-sided 95-percent confidence intervals.

CLASS, method class.
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FULLY VALIDATED: sampling and analytical method which has been
thoroughly evaluated for collection efficiency, storage stability, sensitivity,
precision and accuracy.

PARTIALLY VALIDATED: a method which has had limited evaluation of the
above factors.

NOT VALIDATED: a method with limited or unverified information on the
above factors.

Note: special instructions on sampling or obtaining sampling media from the Salt
Lake Technical Center. These instruction pertain to OSHA and 18(b) or 7(c)(1)
state programs.

WOHL, Wisconsin Occupational Health Laboratory Methods are listed for several
substances in which WOHL methods differ from the OSHA method or an OSHA method
does not exist. For more information concerning these methods, please contact
Wisconsin Occupational Health Laboratory, 979 Jonathon Drive, Madison, WI 53713,
Phone: (608)263-8807.

SAM2, Detector Tubes and Direct reading instrument information has not been
reviewed, except as noted.

ANL, any analytical method used in conjunction with a secondary sampling
method. Some of these are NIOSH methods which are not in use by Salt Lake
Technical Center.

For other subheadings see SLC1 above.

DET TUBE, Detector Tubes are used for screening to determine whether additional
sampling is needed. If detector tube readings exceed 1/2 the PEL, CSHOs should
sample with the SLC1 method.

NOTE: OSHA has evaluated only a few detector tubes. OSHA evaluates
detector tubes primarily to select tubes for OSHA use. OSHA does not certify
detector tubes, nor endorse products of any manufacturer. Omission of
other manufacturers tubes does not mean the tubes have been found
unsatisfactory. OSHA may not have tested tubes of all manufacturers.

WIPE, Indicates whether wipe samples can be used. For some chemicals, specific filter
and solvent information is included. Information in this field has not been extensively
reviewed.

COND., used primarily to specify HPLC conditions for the purpose of grouping chemicals
together for analysis. ART, Articles from published literature which may be prospective
starting points for sampling or analysis of the chemical of interest.

Index, Background, Identification, ~ppsure_Levels, Carcinooe~5tatus,

Health Effects & Tp~çolpçy,Samoling_ r~jsis,General References

GENERAL REFERENCES

CODE OF FEDERAL REGULATIONS (CFR) TITLE 29 PART 1910, USDOL, OSHA,
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Washington, D.C. Also available U.S. Government Printing Office, Washington,
D.C.

HAWLEY’S CONDENSED CHEMICAL DICTIONARY, ELEVENTH EDmON, Van
Nostrand Co., New York, 1987.

IARC MONOGRAPHS ON THE EVALUATION OF THE CARCINOGENIC RISK OF
CHEMICALS TO HUMANS. International Agency for Research on Cancer, Lyon,
France. (40+ volumes). Available WHO Publications Centre USA, 49 Sheridan
Ave., Albany, N.Y. 12210.

THE MERCK INDEX, TENTH EDITION, Merck & Co., Rahway, N.J., 1983. NIOSH
REGISTRY OF TOXIC EFFECTS, DHHS, National Institute for Occupational Safety
and Health, Cincinnati, Oft Available U.S. Government Printing Office,
Washington, D.C.

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS, DHHS, National Institute for
Occupational Safety and Health, Cincinnati, OH. September, 1985, DHHS (NIOSH)
85-114. Available U.S. Government Printing Office, Washington, D.C.

NIOSH/OSHA HEALTH GUIDELINES, DHHS, DOL, Washington, D.C., January,
1981, DHHS (NIOSH) No. 81-123. Available U.S. Government Printing Office,
Washington, D.C.

FIFTH ANNUAL REPORT ON CARCINOGENS. DHHS, National Toxicology Program,
Washington, D.C., NTP 89-239.

TOXIC SUBSTANCES CONTROL ACT INVENTORY, U.S. Environmental Protection.
Agency, Washington, D.C.

Index, ~çg~o~jnd, Identification, Exposure Levels, Carcinogen Status,
Health Effects & Toxicology, Sampling & Analysis, General References

,.,,
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TOLUENE

MSDS Number: T3913 —- EffectiveDate:12/08/96

1. Product Identification

Synonyms:Methylbenzene;Toluol; Phenylmethane
CAS No.: 108-88-3
Molecular Weight: 92.14
Chemical Formula: C6H5-CH3
Product Codes:
J.T. Baker:5375,5584, 5809, 5812,9336,9351,9364,9456,9457,9459,9460, 9462,
9466, 9472, 9476
Mallinckrodt: 4483, 8091, 8092, 8604,8605, 8608,8610,8611, V560

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

Toluerie 108-88-3 100~ Yes

3. Hazards Identification

EmergencyOverview

POISON! DANGER! HARMFUL OR FATAL IF SWALLOWED. HARMFUL IF
INHALED OR ABSORBED THROUGH SKIN. VAPOR HARMFUL.
FLAMMABLE LIQUID AND VAPOR. MAY AFFECT LIVER, KIDNEYS,
BLOOD SYSTEM, OR CENTRAL NERVOUS SYSTEM. CAUSESIRRITATION
TO SKIN, EYES AND RESPIRATORY TRACT.

,J.T. Baker SAF~T~DATA(tm)Ratings(Providedherefor yourconvenience)

http://www.jtbaker.com/msds/t3913.htm . 6/30/99
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HealthRating:2 - Moderate
FlammabilityRating: 3 - Severe(Flammable)
Reactivity Rating: 0 - None

Contact Rating: I - Slight
Lab ProtectiveEquip: GOGGLES;LAB COAT; VENT HOOD;PROPERGLOVES;
CLASS B EXTINGUISHER
StorageColor Code:Red(Flammable)

Potential Health Effects

Inhalation:
Inhalation may causeirritation oftheupperrespiratorytract. Symptomsof overexposure
mayincludefatigue,confusion,headache,dizzinessanddrowsiness.Peculiarskin
sensations(e. g. pins andneedles)ornumbnessmaybe produced.Very high
concentrationsmaycauseunconsciousnessanddeath.
Ingestion:
Swallowingmaycauseabdominalspasmsandothersymptomsthatparallelover-.
exposurefrom inhalation.Aspirationof materialinto the lungs cancausechemical
pneumonitis,whichmaybe fatal.
Skin Contact:
Causesirritation. May be absorbedthroughskin.
Eye Contact:
Causessevereeyeirritation with rednessandpain.
Chronic Exposure:
Reportsofchronicpoisoningdescribeanemia,decreasedblood cell countandbone
marrowhypoplasia.Liver andkidneydamagemayoccur.Repeated.or prolongedcontact
hasa defattingaction, causingdrying, redness,dermatitis.Exposureto toluenemay
affect the developingfetus.
Aggravation ofPre-existing Conditions:
Personswith pre-existing skin disorders or impaired liver or kidney function may be
more susceptibleto theeffec’tsof this substance.Alcoholic beverageconsumptioncan
enhancethe toxic effectsofthis substance.

4.. First Aid Measures
Inhalation:
If inhaled,removeto freshair. If notbreathing,give artificial respiration.If breathingis
difficult, give oxygen. CALL A PHYSICIAN IMMEDIATELY.
Ingestion:
Aspiration hazard.If swallowed,DO NOT INDUCE VOMITING. Give largequantities
ofwater.Nevergive anythingby mouthto anunconsciousperson.Get medicalattention
immediately.If vomiting occurs,keepheadbelow hips to preventaspirationinto lungs.
Skin Contact:
In caseofcontact, immediately flush skin with plenty of soapandwaterfor atleast15
minuteswhile removingcontaminatedclothing andshoes.Washclothingbeforereuse.
Call aphysicianimmediately.
Eye Contact:
Immediatelyflush eyeswith plenty ofwaterfor at least15 minutes,lifting lower and
upper eyelidsoccasionally.Get medicalattentionimthediately.

http://www.jtbaker.com/msds/t3913.htm . . 6/30/99
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5. Fire Fighting Measures

Fire:
Flashpoint: 7C (45F)CC
Autoignitiontemperature:422C(792F)
Flammablelimits in air% by volume:
Iel: 3.3; uel: 19
Flammableliquid and vapor!
Dangerousfire hazardwhenexposedto heator flame.Vaporscanflow alongsurfacesto
distantignition sourceandflash back.
Explosion:
Aboveflashpoint, vapor-airmixturesareexplosivewithin flammablelimits noted
above.Contactwith strongoxidizersmaycausefire or explosion.Sensitiveto static
discharge.
Fire ExtinguishingMedia:
Dry chemical,foamor carbondioxide. Watermaybe usedto flush spills awayfrom
exposuresandto dilute spills to non-flammablemixtures.
SpecialInformation:
In theeventofafire, wearfull protectiveclothingandNIOSH-approvedself-contained
breathingapparatuswith full facepieceoperatedin thepressuredemandor otherpositive
pressuremode.Waterspraymaybe usedto keepfire exposedcontainerscool.

6. AccidentalReleaseMeasures

Ventilateareaof leakor spill. Removeall sourcesof ignition. Wearappropriatepersonal
protectiveequipmentasspecifiedin Section8. Isolatehazardarea.Keepunnecessary
andunprotectedpersonnelfrom entering.Containandrecoverliquid whenpossible.Use
non-sparkingtoolsandequipment.Collect liquid in anappropriatecontaineror absorb
with an inertmaterial (e. g., vermiculite,dry sand,earth),andplacein achemicalwaste
container.Donot usecombustiblematerials,suchassawdust. Donot flush to sewer!If
a leakor spill hasnot ignited,usewatersprayto dispersethevapors,to protectpersonnel
attemptingto stop leak,andto flush spills awayfrom exposures.US Regulations
(CERCLA)requirereportingspills andreleasesto soil, waterand air in excessof
reportablequantities.Thetoll freenumberfor theUS CoastGuardNationalResponse
Centeris (800)424-8802.

J.T. BakerSOLUSORB(tm)solventadsorbentis recommendedfor spills of this
product.

7. Handling and Storage

Protectagainstphysicaldamage.Storein acool, drywell-ventilatedlocation,awayfrom
any areawherethefire hazardmaybe acute.Outsideor detachedstorageis preferred.
Separatefrom incompatibles.Containersshouldbe bondedandgroundedfor transfersto
avoidstaticsparks.StorageanduseareasshouldbeNo Smokingareas.Usenon-
sparkingtypetoolsandequipment,including explosionproofventilation.Containersof
thismaterialmaybehazardouswhenemptysincetheyretainproductresidues(vapors,
liquid); observeall warningsandprecautionslisted for theproduct.

http://www.jtbaker.com/msds/t3.913.htm . 6/30/99



TOLUENE Page4ofS

8. Exposure Controls/PersonalProtection

AirborneExposureLimits:
Toluene:
- OSHAPermissibleExposureLimit (PEL):
200 ppm (TWA); 300 ppm(acceptableceiling eonc.);500 ppm(maximumconc.).
- ACGIH ThresholdLimit Value(TLV):
50 ppm(TWA) skin, A4 - Not Classifiableasa HumanCarcinogen.
VentilationSystem:
A systemof local and/orgeneralexhaustis recommendedto keepemployeeexposures
belowtheAirborneExposureLimits. Local exhaustventilationis generallypreferred
becauseit cancontrolthe emissionsofthe contaminantat its source,preventing
dispersionofit into thegeneralwork area.Pleasereferto theACGIH document,
Industrial Ventilation, A ManualofRecommendedPractices , mostrecentedition, for
details.
PersonalRespirators(NIOSH Approved):
If theexposurelimit is exceeded,ahalf-faceorganicvaporrespiratormaybeworn forup
to tentimestheexposurelimit or themaximumuseconcentrationspecifiedby the
appropriateregulatoryagencyor respiratorsupplier,whicheveris lowest. A full-face
pieceorganicvaporrespiratormaybe worn up to 50 times theexposurelimit or the
maximumuseconcentrationspecifiedby theappropriateregulatoryagencyorrespirator
supplier,whicheveris lowest.For emergenciesor instanceswheretheexposurelevels
arenot known,useafull-face piecepositive-pressure,air-suppliedrespirator.
WARNING: Air-purifying respiratorsdo notprotectworkersin oxygen-deficient
atmospheres.
SkinProtection:
Wearimperviousprotectiveclothing, includingboots,gloves,lab coat,apronor
coveralls,asappropriate,to preventskin contact.
EyeProtection:
Usechemicalsafetygogglesand/orafull faceshieldwheresplashingis possible.
Maintaineyewashfountainand quick-drenchfacilities in work area.

9. Physical and ChemicalProperties

Appearance:
Clear,colorlessliquid.
Odor:
Aromaticbenzene-like.
Solubility:
0.05 gm/lOOgmwater~ 20C (6SF).
SpecificGravity:
0.86 @ 20C / 4 C
pH:
No informationfound.
% Volatiles by volume@ 21C (70F):
100
Boiling Point:
lllC(232F)
Melting Point:
-95C (-139F)
VaporDensity(Airl):
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VaporPressure(mm Hg):
22 @20C(68F)
EvaporationRate(BuAc=1):
2.24

10. Stability and Reactivity

Stability:
Stableunderordinaryconditionsof useandstorage.Containersmayburstwhenheated.
HazardousDecompositionProducts:
Carbondioxide and carbonmonoxidemayform whenheatedto decomposition.
HazardousPolymerization:
Will not occur.
Incompatibilities:
Heat,flame,strongoxidizers,nitric andsulfuric acids,chlorine,nitrogentetraoxide;will
attacksomeformsof plastics,rubber,coatings.
Conditionsto Avoid:
Heat,flames,ignition sourcesand incompatibles.

11. Toxicological Information

ToxicologicalData:
Oral rat LD5O: 636 mg/kg; skin rabbitLDSO: 14100uL/kg; inhalationrat LC5O: 49
gmlm3/4H;Irritation data:skin rabbit,500 mg, Moderate;eyerabbit,2 mg/24H, Severe.
Investigatedasatumorigen,mutagen,reproductiveeffector.
ReproductiveToxicity: -

Hasshownsomeevidenceofreproductiveeffectsin laboratoryanimals.

\Cancer Lists\
---NTP Carcinogen---

Ingredient Known Anticipated IARC Category

Toluene (108-88-3) No Nb 3

12.Ecological Information

EnvironmentalFate:
Whenreleasedinto thesoil, this materialmayevaporateto amoderateextent. When
releasedinto thesoil, this material is expectedto leachinto groundwater.Whenreleased
into thesoil, this materialmaybiodegradeto amoderateextent.WhenreleasedintO
water,this materialmayevaporateto amoderateextent.Whenreleasedinto water,this
materialmaybiodegradeto amoderateextent.Whenreleasedinto theair, thismaterial
maybemoderatelydegradedby reactionwith photochemicallyproducedhydroxyl
radicals.Whenreleasedinto theair, this material is expectedto haveahalf-life of less
than 1 day.This materialis not expectedto significantlybioaccumulate.This material
hasa log octanol-waterpartitioncoefficientof lessthan3.0. Bioconcentrationfactor=
13.2 (eels).
EnvironmentalToxicity:
This materialis expectedto be toxic to aquaticlife. The LC5O/96-hourvaluesfor fish are
between10 and 100 mg/l.

http://www.jtbaker.comlmsds/t39I3.htm 6/30/99
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13. Disposal Considerations

Whatevercannotbe savedfor recoveryor recyclingshouldbe handledashazardous
wasteandsentto aRCRAapprovedincineratorordisposedin aRCRA approvedwaste
facility. Processing,useor contaminationofthis productmaychangethewaste
managementoptions.Stateand local disposalregulationsmaydiffer from federal
disposalregulations.Disposeofcontainerandunusedcontentsin accordancewith
federal,stateandlocal requirements.

14. Transport Information

Domestic(Land, D.O.T.)

Proper Shipping Name: TOLUENE
Hazard Class: 3
UN/NA: UN1294
PackingGroup:II
Information reported for product/size: 390LB

International (Water, I.M.O.)

Proper Shipping Name: TOLUENE
Hazard Class: 3.2
UN/NA: UN1294
Packing Group: II
Information reported for product/size: 390LB

15. Regulatory Information
\Cheznical Inventory Status - Part i\

Ingredient T5CA EC Japan Australia

Toluene (108-88-3) Yes Yes Yes Yes

\Chemical Inventory status - Part 2\
- -Canada--

Ingredient Korea DSL NDSL Phil.

Toluene (108-88-3) Yes Yes No Yes

\Federal, State & International Regulations - Part i\
-SARA 302- SARA 313

Ingredient RQ TPQ List Chemical Catg.

Toluene (108-88-3) No No Yes No

\Federal, State & International Regulations - Part 2\
-RCRA- -TSCA-

Ingredient CERCLA 261.33 8(d)

Toluene (108-88-3) 1000 t1220 No

http://www~jtbaker.com/msds/t39l3.htm 6/30/99
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Chemical Weapons Convention: No TSCA 12(b): No CDTA: Yes
SARA 311/312: Acute: Yes Chronic: Yes Fire: Yes Pressure: No
Reactivity: No (Pure / Liquid)

WARNING:
THIS PRODUCTCONTAINS A CHEMICAL(S) KNOWN TO THE STATE OF
CALIFORNIA TO CAUSE BIRTH DEFECTSOR OTHERREPRODUCTIVEHARM.

Australian HazchemCode: 3{Y]E
Poison Schedule: S6
WHMIS:
This MSDS hasbeenprepared according to the hazard criteria ofthe Controlled Products
Regulations (CPR) and the MSDS contains all ofthe information required by the CPR.

16. Other Information

NFPA Ratings: Health: 2 Flammability: 3 Reactivity: 0
Label Hazard Warning:
POISON! DANGER! HARMFUL ORFATAL IF SWALLOWED. HARMFULIF
INHALED ORABSORBEDTHROUGH SKIN. VAPORHARMFUL.FLAMMABLE
LIQUID ANDVAPOR.MAYAFFECTLIVER, KIDNEYS, BLOOD SYSTEM,OR
CENTRAL NERVOUSSYSTEM. CAUSESIRRITATION TO SKIN, EYES AND
RESPIRATORYTRACT.
Label Precautions:
Keepaway from heat,sparksand flame.
Keepcontainerclosed.
Useonly with adequateventilation.
Washthoroughlyafterhandling.
Avoid breathingvapor.
Avoid contactwith eyes,skin andclothing.
Label First Aid:
Aspirationhazard.If swallowed,DO NOT INDUCE VOMITING. Give largequantities
of water.Nevergive anything by mouth to anunconsciousperson.If vomiting occurs,
keepheadbelowhips to preventaspirationinto lungs.If inhaled,removeto freshair. If
not breathing,give artificial respiration.If breathingis difficult, give oxygen.In caseof
contact,immediatelyflush eyesor skin with plentyof waterfor at least15 minutes.
Removecontaminatedclothing and shoes.Washclothingbeforereuse.In all casescall a
physicianimmediately.
ProductUse:
LaboratoryReagent.
Revision Information:
New 16 sectionMSDSformat, all sectionshavebeenrevised.
Disclaimer:

Mallinckrodt Baker, Inc. provides the information contained herein in goodfaith
but makesno representationas to its comprehensivenessor accuracy.This
documentis intended only as a guide to the appropriate precautionary handling of
the material by a properly trained person using this product. Individuals receiving
the information must exercisetheir independentjudgment in determining its
appropriatenessfor a particular purpose. MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESSOR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF

http://www.jtbaker.com/msds/t3913.htm 6/30/99
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MERCHANTABiLITY, FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECT TO THE INFORMATION SETFORTH HEREIN OR THE
PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION.
*****************************************************************************

Prepared by: Strategic SeMcesDivision
PhoneNumber:(314)539-1600(U.S.A.)

http://www.jtbaker.comlmsds/t3 91 3.htm 6/30/99



CAS Number:
DOT Number:

108-88-3
UN 1294

RTK Substancenumber: 1866
Date: November1992 Revision: August1998

HAZARDSUMMARY
* Toluene can affect you when breathedin andby passing

throughyour skin.
* Toluene should be handled as a TERATOGEN--WITH

EXTREME CAUTION.
* It maydamagethedevelopingfetus.
* Contactcanirritatethe skinandeyes.
* BreathingToluene can irritate the noseandthroat causing

coughingandwheezing.
* Exposureto Toluenecan affect thenervoussystemcausing

trouble concentrating, headachesand slowed reflexes.
Higherlevelscan causeyou to feel dizzy,lightheaded,andto
passout. Deathmay occur.

* Prolongedcontactcan causedrying of the skin and a skin
rash.

* RepeatedToluene exposuremay causeliver, kidney and
braindamage.

* Toluene is a FLAMMABLE LIQUID and a FIRE
HAZARD.

IDENTIFICATION
Toluene is a colorless liquid with a sweet,strong odor. It is
used as a solvent, in aviation gasoline,and in making other
chemicals, perfumes, medicines, dyes, explosives, and
detergents.

REASONFORCITATION
* Tolueneis on the HazardousSubstanceList becauseit is

regulatedby OSHA and cited by ACGIH, DOT, NIOSH,
DEP,NFPA, 1-ifiAG andEPA.

* This chemical is on the Special Health HazardSubstance
List becauseit is FLAMMABLE.

* Definitions areprovidedon page5.

HOW TO DETERMINE IF YOU ARE BEING
EXPOSED
The NewJerseyRight to Know Act requiresmost employersto
label chemicalsin the workplaceandrequirespublic employers
to provide their employees with information and training
concemingchemicalhazardsandcontrols. The federal051-IA
HazardCommunicationStandard, 1910.1200,requiresprivate
employersto provide similar training and information to their
employees.

* Exposure to hazardous substancesshould be routinely

evaluated. This mayinclude collectingair samples. Under
OSHA 1910.20,you have a legal right to obtain copiesof
samplingresultsfromyour employer.

* If you think you are experiencinganywork-relatedhealth
problems, see a doctor trained to recognizeoccupational
diseases.Takethis Fact Sheetwith you.

* ODORTHRESHOLD = 2.9 ppm.
* The rangeof acceptedodorthresholdvaluesis quite broad.

Caution should be used in relying on odor alone as a
warningof potentiallyhazardousexposures.

WORKPLACEEXPOSURELIMITS
OSHA: Thelegalairbornepermissibleexposurelimit (PEL)

is 200 ppm averagedover an 8-hour workshift,
300 ppmnot to be exceededduring any 15 minute
work period g~ 500 ppm as a 10 minute
acceptablemaximumpeak.

NIOSH: The recommendedairborne exposure limit is
100 ppm averagedover a 10-hour workshift g~
150 ppm not to be exceededduring any 5 minute
work period.

ACGIH: The recommendedairborne exposure limit is
50 ppm averagedoveran8-hourworkshift.

* Toluene may be a TERATOGEN in humans. All contact

with this chemicalshould be reducedto the lowest possible
level.

* Theaboveexposurelimits arefor j~y~is~jy. When skin
contactalso occurs,you maybe overexposed,eventhough
air levelsarelessthanthelimits listedabove.

WAYS OF REDUCING EXPOSURE
* Where possible, encloseoperationsand use local exhaust

ventilationat the site of chemicalrelease. If local exhaust
ventilation or enclosureis not used,respiratorsshould be
worn.

* Wearprotectivework clothing.
* Washthoroughlyimmediatelyafterexposureto Tolueneand

at theendof the workshifl.
* Post hazardandwarning information in the work area. In

addition,aspart of anongoingeducationandtrainingeffort,
communicate all information on the health and safety
hazardsof Tolueneto potentiallyexposedworkers.

CommonName: TOLUENE
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This Fact Sheet is a summary source of information of gil
potential and most severehealthhazardsthat mayresult from
exposure.Durationof exposure,concentrationof the substance
and other factors will affect your susceptibility to any of the
potentialeffectsdescribedbelow.

If symptoms develop or overexposure is suspected, the
following maybeuseful:

* Examof thenervoussystem.
* Liver andkidneyfunctiontests.

HEALTHHAZARDINFORMATION

Acute Health Effects
The following acute (short-term) health effects may occur
immediatelyor shortly afterexposureto Toluene:

* Contactcan irritatetheskin andeyes.
* Breathing Toluenecan irritate the nose andthroatcausing

coughingandwheezing.
* Exposureto Toluenecanaffectthe nervoussystemcausing

trouble concentrating,headaches,slowed reflexes, loss of
appetiteandnausea. Higher levels can causeyou to feel
dizzy,lightheaded,andto passout. Deathmayoccur.

Chronic Health Effects
The following chronic (long-term) healtheffectscan occur at
sometime afterexposureto Tolueneandcan last for monthsor
years:

Cancer Hazard
* Accordingto the informationpresentlyavailableto the New

JerseyDepartmentof Health andSeniorServices,Toluene
hasbeentestedandhasnot beenshownto causecancerin
animals.

Reproductive Hazard
* Toluene may be a TERATOGEN in humanssince it has

beenshownto beateratogenin animals.
* Toulenemaydamagethe developingfetus.

Other Long-Term Effects
* Prolongedcontactcancausedrying, cracking, itching and a

skin rash.
* RepeatedToluene exposure may causeliver, kidney and

braindamage.

MEDICAL

Medical Testing
For thosewith frequent or potentially high exposure(half the
TLV or greater,or significantskin contact), the following is
reconunendedbefore beginningwork andat regulartimes after
that:

* UrinaryHippuric acid excretiontest (at the endof the shift)

asan indexof overexposure.

Any evaluationshould include a careful history of past and
presentsymptomswith an exam. Medical tests that look for
damagealready done are not a substitute for controlling
exposure.

Requestcopiesof your medical testing. You havea legalright
to this informationunderOSHA 1910.20.

WORKPLACECONTROLSANDPRACTICES

Unlessa lesstoxic chemicalcanbe substitutedfor a hazardous
substance, ENGINEERING CONTROLS are the most
effective way of reducing exposure. The bestprotectionis to
encloseoperationsand/orprovide local exhaustventilation at
thesiteof chemicalrelease.Isolatingoperationscan alsoreduce
exposure. Using respiratorsor protective equipment is less
effective than the controls mentionedabove,but is sometimes
necessary.

In evaluatingthe controlspresentin your workplace,consider:
(1) how hazardousthe substanceis, (2) how much of the
substanceis releasedinto theworkplaceand(3) whetherharmful
skin or eye contactcould occur. Specialcontrolsshouldbe in
placefor highly toxic chemicalsorwhensignificantskin, eye, or
breathingexposuresarepossible.

In addition,thefollowing controlsarerecommended:

* Where possible, automatically pump liquid Toluene from

drumsor otherstoragecontainersto processcontainers.
* Before entering a confined spacewhereToluene may be

present,checkto make surethat an explosiveconcentration
doesnot exist.

Good WORK PRACTICES can help to reducehazardous
exposures.Thefollowing work practicesarerecommended:

* Workerswhoseclothinghasbeencontaminatedby Toluene

shouldchangeinto cleanclothingpromptly.
* Contaminated work clothes should be laundered by

individuals who have been informed of the hazards of
exposureto Toluene.

* Eye wash fountains should be provided in the immediate
work areafor emergencyuse.

* If thereis thepossibilityof skin exposure,emergencyshower
facilitiesshould beprovided.
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* On skin contactwith Toluene,immediatelywashor shower

to removethe chemical. At the end of the workshift,wash
any areas of the body that may have contactedToluene,
whetheror notlaiown skin contacthasoccurreth

* Do not eat, smoke, or drink where Toluene is handled,
processed,or stored,since the chemical can be swallowed.
Washhandscarefullybeforeeatingor smoking.

PERSONAL PROTECTIVE EQUIPMENT

WORKPLACE CONTROLS ARE BETTER THAN
PERSONAL PROTECTIVE EQUIPMENT. However, for
somejobs (such as outside work, confined spaceentry, jobs
done only once in a while, or jobs done while workplace
controlsarebeinginstalled),personalprotectiveequipmentmay
be appropriate.

OSHA 1910.132 requires employers to determine the
appropriatepersonalprotectiveequipmentfor eachhazardand
to train employees on how and when to use protective
equipment.

The following recommendationsare only guidelinesand may
not applyto everysituation.

Clothing
* Avoid skin contactwith Toluene. Wear solvent-resistant

gloves and clothing. Safety equipment suppliers!
manufacturerscan provide recommendationson the most
protectiveglove/clothingmaterialfor your operation.

* All protectiveclothing (suits, gloves, footwear, headgear)
shouldbeclean,availableeachday, andput onbeforework.

* ACGffl and safety equipmentmanufacturersrecommend
VITONandPolyvinylAlcoholasprotectivematerials.

EyeProtection
* Wear splash-proofchemical gogglesand face shield when

working with liquid, unless full facepiece respiratory
protectionis worn.

Respiratory Protection
IMPROPER USE OF RESPIRATORS IS DANGEROUS.
Such equipmentshould only be used if the employerhas a
written program that takesinto accountworkplaceconditions,
requirementsfor worker training, respirator fit testing and
medicalexams,asdescribedin OSHA 1910.134.

* Wherethepotentialexists for exposuresover50 ppm,use a

MSHA/NIOSH approved full facepiecerespiratorwith an
organic vapor cartridge/canister.Increasedprotection is
obtained from full facepiece powered air puri~’ing
respirators.

* If while wearingafilter, cartridgeor canisterrespirator,you

can smell, taste,or otherwisedetectToluene,or in the case
of a full facepiecerespiratoryou experienceeye irritation,
leave the area immediately. Check to make sure the
respirator-to-facesealis still good. If it is, replacethe filter,
cartridge,or canister. If thesealis no longergood, you may
needanewrespirator.

* Be sure to consider all potential exposures in your
workplace; You may need a combination of filters,
prefilters,cartridges,or canistersto protectagainstdifferent
forms of a chemical (suchas vapor and mist) or againsta
mixtureof chemicals.

* Where the potential for high exposure exists, use a
MSHA/NIOSH approvedsupplied-airrespiratorwith a full
facepieceoperatedin a pressure-demandor other positive-
pressuremode. For increasedprotectionusein combination
with an auxiliary self-contained breathing apparatus
operatedin a pressure-demandor other positive-pressure
mode.

* Exposureto 500 ppm is immediatelydangerousto life and
health. If thepossibility of exposureabove500 ppm exists,
use a MSHAJNIOSH approved self-containedbreathing
apparatuswith a full facepieceoperatedin pressure-demand
or otherpositivepressuremode.

HANDLING AND STORAGE

* Prior to working with Tolueneyou should be trainedon its

properhandlingandstorage. -

* Toluene may reactviolently with mixturesof NITRIC and

SULFURICACIDS.
* Toluene is not compatible with STRONG OXIDIZERS

(suchas CHLORINE,BROMiNE andFLUORINE).
* Sourcesof ignition, such as smoking and openflames, are

prohibited whereToluene is used,handled, or stored in a
mannerthatcouldcreateapotential fire orexplosionhazard.

* Metalcontainersinvolving the transferof Tolneneshould be
groundedandbonded. Drums must be equippedwith self-
closingvalves,pressurevacuumbungs,andflamearresters.

* Useonly non-sparkingtools andequipment,especiallywhen

openingandclosingcontainersofToluene.

QUESTIONS AND ANSWERS

Q: If I haveacutehealtheffects,will I laterget chronichealth
effects?

A: Not always. Most chronic (long-term) effectsresult from
repeatedexposuresto achemical.

Q: Can I getlong-termeffectswithout ever having short—term
effects?

A: Yes, becauselong-term effectscan occur from repeated
exposuresto achemicalat levelsnot high enoughto make
you immediatelysick.
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Thefollowing information is availablefrom:Q: What are my chancesof getting sick when I havebeen
exposedto chemicals?

A: The likelihood of becoming sick from chemicals is
increasedas the amount of exposureincreases. This is
determinedby the length of time and the amount of
materialto whichsomeoneis exposed.

Q: Whenarehigherexposuresmorelikely?
A: Conditions which increase risk of

nhvsical and merbaniral nrncesses
exposure include

- - (heating, pouring,
spraying, spills and evaporationfrom large surfaceareas
such as opencontainers),and “confined space”exposures
(workinginsidevats,reactors,boilers,small rooms,etc.).

Q: Is the risk of getting sick higher for workers than for
communityresidents?

A: Yes. Exposuresin thecommunity,exceptpossiblyin cases
of fires or spills, are usuallymuchlower thanthosefound
in theworkplace. However,peoplein thecommunitymay
be exposedto contaminatedwateras well as to chemicals
in theair over long periods. Becauseof this, andbecause
of exposureof children or people who are already ill,
communityexposuresmaycausehealthproblems.

Q: Who is atthegreatestrisk from reproductivehazards?
A: Pregnantwomen are at greatestrisk from chemicalsthat

harmthe developingfetus. However,chemicalsmayaffect
the ability to have children, so both men and women of
childbearingageareat high risk.

Q: Should I be concernedif a chemical is a teratogenin
animals?

A: Yes. Although some chemicals may affect humans
differently than they affect animals, damageto animals
suggeststhatsimilardamagecanoccurin humans.

NewIerseyDepartmentof HealthandSeniorServices
OccupationalDiseaseandInjury Services
P0Box 360
Trenton,NI 08625-0360
(609) 984-1863
(609)292-5677(fax)

Web address: http:flwww.state.nj.uslhealthleohlodisweb!

Industrial HvzieneInformation
Industrial hygienists are available to answeryour questions
regarding the control of chemical exposuresusing exhaust
ventilation, special work practices,good housekeeping,good
hygienepractices,andpersonalprotectiveequipmentincluding
respirators. In addition,the~’can help to interpretthe resultsof
industrialhygienesurveydata.

MedicalEvaluation
If you think you are becoming sick becauseof exposureto
chemicalsat your workplace,you may call personnelat the
Department of Health - and Senior Services, Occupational
Diseaseand Injury Services, who can help you find the
informationyou need.

Public Presentations -

Presentationsandeducationalprogramson occupationalhealth
or the Right to Know Act cnn be organizedfor labor unions,
tradeassociationsandothergroups.

Rkht to KnowInformation Resources
The Right to Know Infoline (609) 984-2202 can answer
questions about the identity and potential health effects of
chemicals,list of educationalmaterialsin occupationalhealth,
referencesused to preparethe Fact Sheets,preparationof the
Right to Know survey, education and training programs,
labeling requirements,and general information regarding the
Right to Know Act. Violations of the law shouldbereportedto
(609) 984-2202.
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DEFINITIONS

ACGIII is the American Conference of Governmental A mutagenis a substancethatcausesmutations.A mutationis
IndustrialHygienists.It recommendsupperlimits (calledTLVs) a changein the geneticmaterial in a body cell. Mutationscan
for exposureto workplacechemicals, leadto birth defects,miscarriages,or cancer.

A carcinogenis asubstancethatcausescancer. NAERG is the North American Emergency Response
Guidebook. It wasjointly developedby TransportCanada,the

The CAS number is assignedby the Chemical Abstracts United StatesDepartmentof Transportationandthe Secretariat
Serviceto identify aspecificchemical. of CommunicationsandTrans~ortationof Mexico. It is a guide

for first respondersto quickly identify the specific or generic
A combustiblesubstanceis a solid, liquid orgasthatwill burn, hazardsof material involved in atransportationincident, andto

protect themselvesand the general public during the initial
A corrosive substanceis a gas, liquid or solid that causes responsephaseoftheincident.
irreversibledamageto humantissueor containers.

NCI is the National CancerInstitute, a federal agencythat
DEl’ is the New Jersey Department of Environmental determinesthecancer-causingpotentialof chemicals.
Protection.

NFPA is the NationalFire ProtectionAssociation. It classifies
DOT is the Departmentof Transportation,the federal agency substancesaccordingto their fire andexplosionhazard. -

thatregulatesthetransportationof chemicals.
NIOSH is the National Institute for OccupationalSafety and

EPA is the Environmental Protection Agency, the federal Health. It testsequipment,evaluatesandapprovesrespirators,
agencyresponsiblefor regulatingenvironmentalhazards. conductsstudiesof workplacehazards,andproposesstandards

to OSHA.
A fetus is an unbornhumanor animal.

NTP is theNationalToxicologyProgramwhichtestschemicals
A flammablesubstanceis a solid, liquid, vapor or gasthat will andreviewsevidencefor cancer.
ignite easilyandburnrapidly.

OSHA is the OccupationalSafety andHealthAdministration,
The flash point is the temperatureat which a liquid or solid which adoptsandenforceshealthandsafetystandards.
givesoff vaporthatcanform a flammablemixturewith air. -

PEOSHA is the Public EmployeesOccupationalSafety and
}IHAG is the Human HealthAssessmentGroupof the federal Health Act, a statelaw whichsets PELs for New Jerseypublic
EPA. employees.

IARC is the InternationalAgency for Researchon Cancer,a ppm meanspartsof a substancepermillion pansof air. It is a
scientific group that classifies chemicalsaccording to their measureof concentrationby volume in air.
cancer-causingpotential.

A reactive substanceis a solid, liquid or gas that releases
A miscible substanceis a liquid or gasthatwill evenlydissolve energyundercertainconditions.
in another.

A teratogen is a substancethat causes birth defects by
mg/rn3 meansmilligrams of a chemicalin acubic meterof air. damagingthefetus.
It is a measureof concentration(weight/volume).

TLV is the Threshold Limit Value, the workplace exposure
MSHA is the Mine Safety and Health Administration, the limit recommendedby ACGIH.
federal agency that regulatesmining. It also evaluatesand

- approvesrespirators. The vapor pressureis a measureof how readilya liquid or a

solid mixes with air at its surface. A higher vapor pressure
indicatesa higher concentrationof the substancein air and
thereforeincreasesthe likelihoodof breathingit in.
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CommonName: TOLUENE
DOT Number: UN 1294
NAERGCode: 130
CAS Number: 108-88-3

Hazard Rating Key: O=minimal; I aslight; 2—moderate;

3—serious;4—severe

FIRE HAZARDS

* Tolueneis aFLAMMABLE LIQUID.
* CONTAINERSMAY EXPLODEIN FIRE.
* POISONOUSGASESARE PRODUCEDIN FIRE.
* Usedry chemical,C02,or foam extinguishers.Watershould

beusedto keepcontainerscool.
* Vaporsmaytravelto asourceof ignition andflashback.
* If employeesare expectedto fight fires, theymustbe trained

andequippedas statedin OSHA 1910.156.

SPILLS AND EMERGENCIES

If Tolueneis spilled or leaked,takethe following steps:

* Evacuatepersonsnot wearingprotectiveequipmentfrom area

of spill or leakuntil clean-upis complete.
* Removeall ignition sources.
* Ventilateareaof spill or leak.
* Absorb liquids in activatedcarbonabsorbentand deposit in

sealedcontainers.
* Keep Toluene out of a confined space, such as a sewer,

becauseof thepossibility of anexplosion,unlessthe seweris
designedto preventthebuild-up of explosiveconcentrations.

* It maybe necessaryto containanddisposeof Tolueneas a
HAZARDOUS WASTE. Contactyour StateDepartmentof
Environmental Protection(DEP) or your regional office of

- the federal Environmental Protection Agency (EPA) for
specificrecommendations. -

* If employeesare requiredto clean-up spills, they must be
properlytrainedand equipped. OSHA 1910.120(q)may be
applicable. -

FOR LARGE SPILLS AND FIRES immediately call your fire
department.You can requestemergencyinformation from the
following:

CHEMTREC: (800)424-9300
NJDEP HOTLINE: (609)292-7172

HANDLING ANDSTORAGE(Seepage3)

FIRSTAID

In NJ. POTSOWTYPORMATTOW1-800-764-7661

EyeContact
* Immediatelyflush with largeamountsof waterfor at least 15

minutes,occasionallylifting upperandlower lids.

Skin Contact
* Quickly removecontaminatedclothing. Immediately wash

contaminatedskin with largeamountsofsoap andwater.

Breathing
* Removethepersonfrom exposure.
* Begin rescuebreathingif breathinghas stoppedandCPR if

heartactionhasstopped.
* Transferpromptly to amedicalfacility.

PHYSICAL DATA

Vapor Pressure: 22 mm Hg at 68°F(20°C)

Flash Point: 40°F(4°C)

WaterSolubility: Slightly soluble

OThERCOMMONLY USED NAMES

Chemical Name:
Benzene,Methyl-
OtherNames:
Phenylmethane;Toluol; Methylbenzene.

Not intendedto be copiedand sold for commercial
purposes.

NEW JERSEYDEPARTMENTOF HEALTH AND
SENiORSERVICES

Right to Know Program
P0Box 368,Trenton,NJ 08625-0368
(609)984-2202

Hazard rating NJDHSS NFPA

FLAMMABILITY - 3

REACTIVITY 0

FLAMMABLE

CONTAINERSMAY EXPLODEIN FIRE

POISONOUSGASESARE PRODUCEDIN FIRE
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OSHA Chemical Sampling Information
Toluene

Li OSHA Chemical SamcJinQ lnfo~ation- Table of Contents

[~eneraiDescription Field Definitions

NAME: Toluene

SYNONYM(s): Toluol; Phenyl methane; Methyl benzene

IMIS: 2460 -

CAS: 108-88-3

NIOSH: RTECS X55250000;82955

DOT: UN1294 Flammable Liquid

DESCRIPTION:

Colorless liquid with an aromatic odor like benzene.
MW:92 -

BP:231F
VP:22mm -

MP:-139F

Exposure Limits

OSHA GENERAL INDUSTRY STANDARDS: 200 ppm TWA; 300 ppm Ceiling
for 10 minutes; 500 ppm Peak (Table Z-2)

OSHA CONSTRUCTION INDUSTRY STANDARDS: 200 ppm, 750 mg/m3
TWA

THRESHOLD LIMIT VALUE: 50 ppm, 188 mg/m3 TWA (Skin); Appendix A4
(Not Classifiable as a Human Carcinogen)

RECOMMENDED EXPOSURE LIMIT: 100 ppm TWA, 150 ppm STEL

Health Factors

SYMPTOM(s): Fatigue, weakness; confusion, euphoria, dizziness; headaches;
dilated pupils, lacrimation; nervousness; muscle fatigue; insomnia;
paresthesia; dermatitis

HEALTH EFFECTS: Irritation-Eye, Nose, Throat, Skin---Moderate (HE15)
Narcosis (HE8)

ORGAN: CNS, liver, kidneys, skin

http://www.osha-slc.gov/ChemSamp_datalCH272200.html 6/30/99
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Monitoring

SLC1: -

MEDIA: Charcoal Tube (100/50 mg sectionth, 20/40 mesh)
ANL SOLVENT: Carbon Disulfide
ALT SOLVENT: (99:1) Carbon Disulfide/Dimethylformamide
ALT SOLVENT: (95:5) Methylene Chloride/Methanol
MAXV: 12 Liters FLOW: 0.05 L/min (TWA)
MAX V: 12 Liters FLOW: 0.05 L/min (STEL)
MIN T: >10 Minutes FLOW: 0.05 L/min (Ceiling)
MIN T: 1 Minute FLOW: 0.05 L/min (Peak)
ANL 1: Gas Chromatography;. GC/FID
REF: 2 (OSHA 111)
SAE: 0.055
CLASS: Fully Validated -

MEDIA: Diffusive Sampler (SKC 575-002 Passive Sampler)
SAMPLING TIME: < or 240 Minutes (TWA); >10 Minutes (Ceiling); >
10 Minutes (Peak)
ANL SOLVENT: Carbon Disulfide
ANL 1: Gas Chromatography; GC/FID
REF: 2 (OSHA 111)
SAE: 0.095
CLASS: Fully Validated -

SECONDARY SAMPLING/ANALYTICAL METHOD (SAM 2):

DEVICE: Detedor Tube COMPANY: Sensidyne
PART #: 122 RANGE: 10-600 ppm
CLASS: 3rd Party DEVICE: Detector Tube COMPANY: Draeger
PART #: CH 23001 RANGE: 5-400 ppm
CLASS:. 3rd Party DEVICE: Detector Tube COMPANY: Draeger
PART #: CH 27801RANGE: 25-1860ppm
CLASS: Mfg DEVICE: Detector Tube COMPANY: MSA
PART #: 93074RANGE: 10-800 ppm
CLASS: Mfg DEVICE: Detector Tube COMPANY: MSA
PART #: 803947RANGE: 5-1000 ppm
CLASS: 3rd Party DEVICE: Detector Tube COMPANY: MSA
PART #: 461371 RANGE: 12.5-700 ppm
CLASS: Mfg DEVICE: Detector Tube COMPANY: Kitagawa
PART #: 124Sa RANGE: 10-500 ppm
CLASS: 3rd Party DEVICE: Instrumentation COMPANY: Foxboro
PART #: MIRAN 1A & 16 RANGE: 1.1 ppm © 13.9 um

CLASS: Mfg DEVICE: Instrumentation COMPANY: Foxboro
PART #: MIR,AN 103 RANGE: 0-400 ppm ~ 9.7 um
CLASS: Mfg DEVICE: Instrumentation COMPANY: HNU
PART #: Photoionization Detector
CLASS: Mfg DEVICE: Instrumentation COMPANY: Century
PART #: Organic Vapor Analyzer
CLASS: Mfg

I OSHA Chemical Samolino lnformation.- Table of Contents

Revision Date: 04/20/1999
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NIOSH Pocket Guide.to Chemical Hazards

Toluene ~CAS108-88-3

c~~TCH3 ~RTECSXS5250000
Synonyms& Trade Names- DOT ID & Guide
Methylbenzene,Methyl benzol,Phenylmethane,Toluol 1294 130

Exposure
Limits

•

NIOSH REL: TWA 100 ppm (375mg/rn3)ST 150 ppm(560mg/rn3)

OSHAPELt: TWA200 ppm C 300 ppm 500 ppm(10-minutemaximum
peak)

~LH 500 ppm See: 108883 [conversion_1_ppm= 3.77mg/rn3

PhysicalDescription
Colorlessliquid with asweet,pungent,benzene-likeodor.

MW: 92.1 ~BP:232°F ~1FRZ: -139°F ~Sol(74°F): 0.07%

[VP: 21 mnil-Ig ~IP:8.82 eV ~Sp.Gr:0.87

[FLP:40°F - ~1~UEL:7J% ~flLEL: 1.1% 1
[ClassLB FlammableLiquid: F1Y. below73°FandBP ator above100°F.

Incompatibilities & Reactivities
Strongoxidizers

MeasurementMethod
Charcoal tube; CS2Gas chromatography/Flameionizationdetection;IV [#1500,Hydrocarbons]
[Also #4000,#150 1] See: NMAMINDEX

P~rsona1Protection& Sanitation
Skin: Preventskin contact
Eyes:Preventeyecontact
Washskin: Whencontaminated
Remove:Whenwet -(flammable)
Change:N.R.

PirstAid (~~procedures)
Eye: Irrigate immediately
Skin: Soapwashpromptly -

Breathing: Respiratory support
Swallow: Medical attention immediately

.

Respirator RecommendationsNIOSH
Up to 500 ppm: (APF = 10)Any chemical cartridge respirator with organid vapor cartridge(s)
*/(APF = 25) Any powered,air-puri~ingrespiratorwith organicvaporcartridge(s)*/(APF= 50)
Any air-puri~’ing, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted
organicvaporcanister/(APF= 10) Any supplied-air respirator*/(APF = 50) Any self-contained
breathingapparatus with afull facepiece
Emergencyor plaimedentry into unknown concentrationsor IDLH conditions:(APF = 10,000)
Any self-containedbreathingapparatusthat hasa full facepieceandis operatedin apressure-
demalidor otherpositive-pressuremode/(APF= 10,000)Any supplied-airrespiratorthat hasa full
facepieceand is operatedin apressure-demandor otherpositive-pressuremodein combination
with an auxiliary self-containedpositive-pressurebreathingapparatus
Escape:(APF = 50)Any air-puri~ing,flill-facepiecerespirator(gasmask)with achin-style,front-
or back-mountedorganicvaporcanister/Anyappropriateescape-type,self-containedbreathing
apparatus _____

ExposureRoutes inhalation, skin absorption, ingestion, skin and/or eye contact

~Symptoms irritation eyes,nose;fatigue, weakn ,~hftision, euphoria, dizziness, h~idache;~

http://www.cdc.gov/niosh/npg/npgdO6 1 9.html 7/7/99
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dilatedpupils, lacrimation(dischargeoftears);nervousness,musclefatig~ie,insomnia;paresthesia;
dermatitis;liver, kidneydamage
Target Organs Eyes,skin, respiratory system, central nervous system, liver, kidneys

Seealso:INTRODUCTION SeeICSCCARD: 0078 See MEDICALTESTS: 0232

http://www.cdc.gov/niosh/npg/npgdo6I 9.html 7/7/99
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Please reduce your browser font size foe bett& viewing and pdn6ng.
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XYLENES

MSDSNumber: X2000 --- EffectiveDate: 09/08/97 - -

1. Product Identification

Synonyms:Dimethyl benzene,xylol, methyltoluene
CAS No.: 1330-20-7
Molecular Weight: 106.17
Chemical Formula: C6114(CH3)2 - -

Product Codes: -

J.T. Baker: 5377,5810,5813,9483,9489,9490,9493,9494,9499,9516,X516
Mallinckrodt: 8664, 8668,8671, 8672,8685,8802

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

m-Xylene - 108-38-3 40 - 65% No
o-Xylene 95-47-6 15 - 20% No
p-Xylene 106-42-3 c 20% - No
Ethyl Eenzene 100-41-4 - 15 - 25% Yes

3. Hazards Identification

EmergencyOverview

DANGER! HARMFUL OR FATAL IF SWALLOWED. VAPOR HARMFUL.
AFFECTSCENTRAL NERVOUSSYSTEM. CAUSES SEVEREEYE
IRRITATION- CAUSESIRRITATION TO SKIN AND RESPIRATORY TRACT.
MAY BE HARMFUL IF ABSORBED THROUGH SKIN. CHRONICEXPOSURE
CAN CAUSE ADVERSE LIVER, KIDNEY, AND BLOOD EFFECTS.
FLAMMABLE LIQUID AND VAPOR.

http://www.jtbaker.comlmsds/x2000.htm - 6/30/99
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J.T. BakerSAF~T~DATA(tm)Ratings(Providedherefor yourconvenience)

HealthRating:2 - Moderate
FlammabilityRating:3 - Severe(Flammable)
ReactivityRating: 0 - None
ContactRating: 2 - Moderate
Lab ProtectiveEquip: GOGGLES;LAB COAT; VENTHOOD;PROPERGLOVES;
CLASS
StorageColor Code:Red(Flammable)

Potential Health Effects

• Inhalation:
Inhalationofvaporsmaybe irritating to thenoseand throat. Inhalation of high

concentrations mayresultin nausea,vomiting, headache,ringing in the ears, and severe
breathingdifficulties whichmay be delayedin onset.Substernalpain,cough,and
hoarsenessarealso reported. High vapor concentrations are anesthetic and central
nervoussystemdepressants.
Ingestion:
Ingestioncausesburningsensationin mouthand stomach, nausea, vomiting and
salivation.Minute amountsaspiratedinto the lungscanproducea severehemorrhagic
pneumonitiswith severe pulmonary injury or death.

- Skin Contact:
Skincontactresultsin lossofnaturaloils and oftenresults in a characteristic dermatitis.
Maybeabsorbedthroughtheskin. -

Eye Contact: -

Vapors causeeyeirritation. Splashescausesevereirritation, possiblecorneal bums and
eyedamage.
Chronic Exposure:
Chronicinhalationcancauseheadache,lossof appetite,nervousnessandpaleskin.
Repeatedorprolongedskin contactmaycauseaskin rash.Repeatedexposureoftheeyes
to highconcentrationsof vapormaycausereversibleeyedamage.Repeatedexposure
can damagebone marrow, causing low blood cell count. May damagetheliver and
kidneys. -

Aggravation of Pre-existing Conditions: -

Personswith pre-existing skin disorders or eyeproblems, or impaired liver, kidney,
blood, or respiratory function maybe more susceptibleto the effectsof the substance.

4. First Aid Measures

Inhalation: -

Removeto freshair. If not breathing,giveartificial respiration.If breathingis difficult,
give oxygen.Call a physician immediately.
Ingestion:
Aspirationhazard. If swallowed,vomiting mayoccurspontaneously,but DO NOT

INDUCE. If vomitingoccurs,keepheadbelowhips to preventaspirationinto lungs.
Nevergiveanything by mouthto an unconsciousperson.Call aphysicianimmediately.
Skin Contact:
Immediatelyflush skin with plenty of soapandwaterfor at least15 minuteswhile
removingcontaminatedclothing andshoes.Getmedicalattention.Washclothing before
reuse.Thoroughlycleanshoesbeforereuse.

http://www.jtbaker.comlmsds/x2000.htm 6/30/99
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Eye Contact:
Immediatelyflush eyeswith plenty ofwaterfor at least15 minutes,lifting lower and
uppereyelidsoccasionally.Get medicalattentionimmediately.

5. Fire Fighting Measures

Fire:
Flashpoint: 29C (84F) CC
Autoignitiontemperature:464C (867F)
Flammablelimits in air % by volume:

lel: 1.0; uel: 7.0
Explosion:
Aboveflash point,vapor-airmixturesare explosive within flammablelimits noted
above.Contactwith strongoxidizersmaycausefire. Sealedcontainersmayrupture
whenheated.Sensitiveto staticdischarge.
Fire Extinguishing Media:
Dry chemical,foamorcarbondioxide. Waterspraymaybe usedto keepfire exposed
containerscool, dilute spills to nonflammablemixtures,protectpersonnelattemptingto
stopleakand dispersevapors. - -

SpecialInformation:
In theeventof a fire, wearfull protectiveclothingandNIOSH-approvedself-contained
breathingapparatuswith full facepieceoperatedin thepressuredemandor otherpositive
pressuremode.Vaporscanflow alongsurfacesto distantignition sourceandflashback.

6. Accidental ReleaseMeasures - -

Ventilate areaof leak or spill. Removeall sourcesof ignition. Wearappropriatepersonal
protectiveequipmentasspecifiedin Section8. Isolatehazard area.Keepunnecessary
andunprotectedpersonnelfrom entering.Containandrecoverliquid whenpossible.Use
non-sparkingtools,andequipment.Collect liquid in anappropriatecontainerorabsorb
with an inert material (e. g., vermiculite, dry sand, earth), and place in a chemical waste
container.Donot usecombustiblematerials,suchassawdust.Donot flush to sewer!If
a leakor spill hasnot ignited,usewatersprayto dispersethevapors,to protectpersonnel
attemptingto stop leak,and to flush spills away from exposures. US Regulations
(CERCLA) requirereportingspills andreleasesto soil, waterand air in excessof
reportablequantities.Thetoll freenumberfor theUS CoastGuardNationalResponse
Centeris (800)424-8802.

J. T. Baker SOLUSORB(tm) solvent adsorbent is recommendedfor spills of this
product.

7. Handling and Storage

Protect againstphysical damage.Store in a cool, dry well-ventilated location; away from
any areawherethefire hazardmaybe acute.Outsideor detachedstorageis preferred.
Separatefrom incompatibles.Containersshouldbe bondedandgroundedfortransfersto
avoid static sparks. Storageand useareas should be No Smoking areas. Use non-
sparkingtypetools andequipment,includingexplosionproofventilation.Containersof
this materialmaybehazardouswhenemptysincetheyretainproductresidues(vapors,

http://www.jtbaker.comlmsds/x2000.htm 6/30/99
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liquid); observeall warningsandprecautionslisted for theproduct.Do Not attemptto
cleanemptycontainerssinceresidueis difficult to remove.Do notpressurize,cut,weld,

• braze, solder, drill, grind or expose such containers to heat, sparks, flame, static
electricity or other sources of ignition: they may explode and cause injury or death.

8. Exposure Controls/PersonalProtection

AirborneExposureLimits:
-OSHA PermissibleExposureLimit (PEL): -

100 ppm (TWA) xylene
100 ppm (TWA) ethylbenzene
-ACGIH ThresholdLimit Value (TLV):
100 ppm (TWA) 150ppm(STEL) xylene

• CarcinogenCategory(xylene): A4
100 ppm (TWA) 125 ppm(STEL) ethyl benzene

- Ventilation System:
A systemoflocal and/orgeneralexhaustis recommendedto keepemployeeexposures
belowtheAirborne ExposureLimits. Localexhaustventilationis generallypreferred
becauseit cancontroltheemissionsof thecontaminantat its source,preventing

• dispersionofit into thegeneralwork area.Pleasereferto theACGIH document,
Industrial Ventilation,A ManualofRecommendedPractices , mostrecentedition, for
details. Use explosion-proof equipment.
PersonalRespirators (NIOSH Approved):
If theexposurelimit is exceeded,ahalf-faceorganicvaporrespiratormaybe worn for up
to tentimes theexposurelimit orthemaximumuse concentration specified by the

• appropriateregulatoryagencyor respiratorsupplier,whicheveris lowest.A full-face
pieceorganicvaporrespiratormaybeworn up to 50 times theexposurelimit or the
maximumuseconcentrationspecifiedby theappropriateregulatory agency or respirator
supplier,whicheveris lowest. For emergenciesor instanceswheretheexposurelevels
are not known, use a full-face piece positive-pressure, air-supplied respirator.
WARNING:Air-purifying respirators do not protect workers in oxygen-deficient
atmospher~s. - - -

Skin Protection:
Wearimperviousprotectiveclothing, includingboots,gloves,lab coat,apronor
coveralls,asappropriate,to preventskin contact.
Eye Protection:
Use chemicalsafetygogglesand/ora fill faceshieldwheresplashingis possible.
Maintaineyewashfountainandquick-drenchfacilities in work area.

9. Physical and ChemicalProperties

Thefollowing physicaldatais forxylene.
Appearance:
Clear,colorlessliquid.
Odor:
Characteristicodor.
Solubility:
Insolublein water.
SpecificGravity:
0.86 @ 20C/4C
pH: • - -

Not applicable. -

http://www.jtbaker.com/msds/x2000.htm - - • - 6/30/99
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% Volatfles by volume @21C (70F):
100
Boiling Point: -

137-l4OC (279- 284F)
Melting Point:
-25C (-13F)
VaporDensity(Air=1): -

3.7
Vapor Pressure(mm Hg):
8 @ 20C (68F)
Evaporation Rate(BuAc=1): -

0.7 -

10. Stability and Reactivity

Stability: -

Stableunderordinaryconditionsof useandstorage.
HazardousDecompositionProducts:
Involvementin afire causesformationofcarbonmonoxideandunidentifiedorganic
components.
HazardousPolymerization:
Will notoccur. - -

Incompatibilities:
Strongoxidizing agentsandstrongacids.
Conditionsto Avoid:
Heat, flames,ignition sourcesand incompatibles. - -

11. Toxicological Information

Toxicological Data: -

Xylene: oralrat LDSO: 4300mg/kg; inhalationrat LC5O: 5000ppni/4H; skin rabbit
LD5O:> 1700mg/kg; Irritation eyerabbit: 87mgmild (Std. Draize); irritation skin
rabbit500 mg/24moderate(Std. Draize);investigatedasatumorigen,mutagen,
reproductiveeffector.
Ethyl benzene:oral ratLD5O: 3500mg/kg; skin rabbitLDSO: 17800uL/kg; investigated
asatumorigen,mutagen,reproductiveeffector.
Reproductive Toxicity: -

May causeteratogeniceffects.

\cancer Lists\
---NTP carcinogen---

Ingredient Known Anticipated iARC category

m-Xylene (108-38-3) No No 3
o-Xylene (95-47-6) No • No 3
p-Xylene (106-42-3) No No 3
Ethyl Benzene (100-41-4) No No None

12. Ecological Information

Environmental Fate:

http://www.jtbaker.comlmsds/x2000.htm 6/30199
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Following datafor xylene: Whenreleased into the soil, this material may evaporate to a
moderateextent.Whenreleased into the soil, this material is expected to leach into
groundwater.Whenreleased into the soil, this material may biodegrade to a moderate
extent.Whenreleased into water, this material may evaporate to a moderate extent.
Whenreleased into water, this material may biodegrade to a moderate extent. When
releasedinto the air, this material may be moderately degraded by reaction with
photochemicallyproducedhydroxyl radicals.Whenreleased into the air, this material is
expectedto haveahalf-life of lessthan 1 day. This material is not expectedto
significantly bioaccumulate.(mixedxylenes:octanol/ waterpartition coefficient 3.1 -

3.2;bioconcentrationfactor= 1.3, eels)
EnvironmentalToxicity: -

Forxylene: This materialis expectedto beslightly toxic to aquaticlife. TheLC5O/96-
hourvaluesfor fish arebetween10 and 100 mg/l.

13. DisposalConsiderations -

Whatevercannot be saved for recovery or recycling should be handled as hazardous
wasteand sent to aRCRA approvedincineratorordisposedin aRCRA approvedwaste
facility. Processing,useorcontaminationofthis productmaychangethewaste
managementoptions.Stateandlocal disposalregulationsmaydiffer from federal
disposalregulations.Disposeof containerandunusedcontentsin accordancewith
federal,stateandlocal requirements.

14. Transport Information

Domestic(Land, D.O.T.)

ProperShippingName:XYLENES
HazardClass:3
UN/NA: UN1307
PackingGroup: III
Information reported for product/size: 398LB

International (Water, I.M.O.)

Proper Shipping Name: XYLENES
HazardClass:3.3

- UN/NA:UN1307
PackingGroup: III
Information reported for product/size: 398LB

15. Regulatory Information -

\Chemical Inventory Status - Part l\
Ingredient • - TSCA EC Japan Australia

m-Xylene (108-38-3) Yes Yes Yes Yes
o-Xylene (95-47-6) Yes Yes Yes Yes
p-Xylene (106-42-3) Yes Yes Yes Yes
Ethyl Benzene (100-41-4) Yes Yes Yes Yes

http://www.jtbaker.com/msds/x2000.htm 6/30/99
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- \Chemical Inventory Status - Part 2\

- -Canada--
Ingredient Korea DSL NDSL Phil.

rn-Xylene (108-38-3) Yes Yes No Yes
o-Xylene (95-47-6) Yes Yes No Yes
p-Xylene (106-42-3) Yes Yes No Yes
Ethyl Eenzene (100-41-4) - Yes Yes No Yes

\Federal, State & International Regulations - Part i\
-SARA 302- SARA 313

Ingredient RQ TPQ List Chemical Catg.

m-Xylene (108-38-3) - No No Yes No
o-Xylene (95-47-6) No No Yes No
p-Xylene (106-42-3) No No Yes No
Ethyl Eenzene (100-41-4) No No Yes No

\Federal, State & International Regulations - Part 2\

-RCRA- -TSCA-
Ingredient CERCLA 261.33 8(d)

rn-Xylene (108-38-3) 1000 No No
o-xylene (95-47-6) 1000 No No

p-xylene (106-42-3) 100 No Yes
Ethyl Eenzene (100-41-4) 1000 No No

Chemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: Yes Pressure: No
Reactivity: No (Mixture / Liquid) -

Australian HazchemCode: 3 [Y}
PoisonSchedule:No informationfound:
WHMIS:
This MSDS hasbeenpreparedaccordingto thehazardcriteriaoftheControlledProducts
Regulations(CPR)andtheMSDScontainsall ofthe informationrequiredby the CPR.

16. Other Information

NFPA Ratings: Health: 2 Flammability: 3 Reactivity: 0
Label Hazard Warning:
DANGER! HARMFUL OR FATAL IF SWALLOWED. VAPORHARMFUL.
AFFECTSCENTRAL NERVOUS SYSTEM.CAUSESSEVEREEYEIRRITATION.
CAUSESIRRITATION TO SKIN ANDRESPIRATORYTRACT. MAYBE
HARMFUL IF ABSORBEDTHROUGH SKIN. CHRONICEXPOSURECANCAUSE
ADVERSELIVER, KIDNEY, AND BLOOD EFFECTS.FLAMMABLE LIQUID

AND VAPOR. -

Label Precautions:
Keep awayfrom heat,sparksandflame.
Avoid contactwith eyes,skinandclothing.
Keepcontainerclosed.
Useonly with adequateventilation.

- Avoid breathingvapor.
Washthoroughlyafterhandling. -

Label First Aid:
Aspirationhazard.If swallowed,vomiting mayoccurspontaneously,but DO NOT
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iNDUCE. If vomiting occurs,keepheadbelowhips to preventaspirationinto lungs.
Nevergive anythingby mouthto anunconsciousperson.Call aphysicianimmediately. -

If inhaled,removeto freshair. If notbreathing,giveartificial respiration.If breathingis -

difficult, giveoxygen.In caseofcontact,immediatelyflush eyesor skinwith plenty of
waterfor atleast15 minuteswhile removingcontaminatedclothingandshoes.Wash
clothing beforereuse.In all casesgetmedicalattentionimmediately.
Product Use:
LaboratoryReagent.
Revision Information:

Disclaimer: -

* * *** ** * * * *** * ** ** ** * * *** * * ** * * * * * * ** * ** * * * * ** * * * *** * **** * * *** * * * *** ** * ** ** * *

Mallinckrodt Baker, Inc. provides the information contained herein in goodfaith
but makesno representationasto its comprehensivenessor accuracy.This

documentis intended only asa guide to the appropriate precautionary handling of
thematerial by a properly trained personusingthis product. Individuals receiving
the information must exercisetheir independentjudgment in determining its
appropriatenessfor a particular purpose. MALLINCKRODT BAKER, INC.
MAKESNO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESSOR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSEWITH
RESPECTTO THE INFORMATION SET FORTH HEREIN OR THE
PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION.
*****************************************************************************

Preparedby: StrategicServicesDivision
PhoneNumber:(314)539-1600(U.S.A.)

http://www.jtbaker.com/msds/x2000.htm . 6/30/99



CASNumber:
DOT Number:

1330-20-7
UN 1307

RTK Substancenumber: 2014
Date: March 1992 Revision: May 1998

HAZARDSUMMARY
* Xylenescan affectyou whenbreathedin and by passing

throughyour skin.
* Xylenesmaydamagethedevelopingfetus.
* Exposurecan irritate the skinandeyes.
* BreathingXylenescanirritate thenoseandthroat.
* Xylenescancauseheadache,nausea,andvomiting. High

levels can causedizziness, lightheadedness,passing out
andevendeath.

* Prolongedcontactwith Xylenes can cause dryness and
crackingof the skin.

~‘ Repeatedexposureto Xylcnescancausepoormemoryand
concentration.

* Xylenescandamagethe liver and kidneys.
* Xylenes are FLAMMABLE LIQUIDS and FIRE

HAZARDS. -

- IDENTIFICATION
Xylencsare similarchemicalswhich fonna clearliquid with a
strong odor. They are used as solvents, in making drugs,
dyes, insecticides,lacquersand enamels,and in gasolinefor
airplanes.

REASONFOR CITATION
* Xylenesareon theHazardousSubstanceList becausethey

are regulated by OSHA and cited by ACOIR, DOT,
HHAG, NIOSH, NFPA, DEP andEPA.

* These chemicals are on the Special Health Hazard
SubstanceList becausetheyareFLAMMABLE.

* Definitions are providedon page5.

HOW TO DETERMINE IF YOU AREBEING
EXPOSED
The NewJerseyRight to Know Act requiresmost employers
to label chemicals in the workplace and requires public
employersto provide their employeeswith information and
training concerning chemical hazards and controls. The
federal OSHA HazardCommunicationStandard, 1910.1200,
requires private employers to provide similar training and
informationto theiremployees- -

* Exposureto hazardoussubstancesshould be routinely

evaluated. This may include collecting air samples.
tinder OSHA 1910.20, you have a legal right to obtain
copiesof samplingresultsfrom youremployer.

* If you think you alt experiencinganywork-relatedhealth

problems,seea doctor trained to recognizeoccupational
diseases.Takethis FactSheetwith you.

* ODORThRESHOLD= 0.081 to 40 ppm.
* Therangeof acceptedodor thresholdvaluesis quite broad.

Caution should be used in relying on odor alone as a

warningof potentiallyhazardousexposures.

WORKPLACEEXPOSURELIMITS -

Thefollowing exposurelimits are for all isomersof Xylenes.

OSHA: The legal airborne permissible exposure limit
(PEL) is 100 ppm avenged over an 8-hour

- workshifL -

NIOSH: The recommendedairborne exposure limit is
100 ppm averagedover a 10-hourworkshift an4
150 ppm not to be exceededduring any 15
minuteworkperiod.

ACGIH: The - recon~mendedairborne exposure limit is
100 ppm averaged over an 8-hour workshift g~g
150 ppmasa STEL(short-termexposurelimit).

* The aboveexposurelimits are for ~ j~y~j~~iy. When

skin contactalso occurs,you may be overexposed,even
thoughair levelsareless thanthe limits listedabove.

WAYS OF REDUCING EXPOSURE
* Wherepossible,encloseoperationsand use local exhaust

ventilationat the site of chemicalrelease. If local exhaust
ventilation or enclosureis notused,respiratorsshouldbe
worn.

* Wearprotectivework clothing.
* Washthoroughly immediately after exposureto Xylenes

andat theendof theworkshift. -

* Posthazardandwarninginformationin thework area. In
addition, as part of an ongoing educationand training
effort, communicateall information on the health and
safetyhazardsof Xylenesto potentiallyexposedworkers.

CommonName: XYLENES
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This Fact Sheetis a summarysourceof information of ~fl
totential andmost severehealthhazardsthatmayresultfrom
exposure. Duration of exposure, concentration of the
substanceand other factorswill affect your susceptibility to
anyof thepotentialeffectsdescribedbelow.

HEALTH HAZARDINFORMATION

AcuteHealthEffects
The following acute (short.term)health effects may occur
immediatelyor shortly afterexposureto Xylenes:

* Exposurecan irritatetheskinandeyes.
* BreathingXylenescan irritatethe noseandthroatcausing

coughanddifficulty in breathing.
* Xylenes can cause headache,nausea and vomiting,

tiredriess and stomach upset. High levels can cause
dizziness,lightheadedness,fatigue, confusion,passingout
andevendeath.

Chronic Health Effects
The following chronic (long-term)healtheffectscan occurat
sometime after exposureto Xylenesandcan lastfor months
or years:

CancerHazard
* According to the information presentlyavailable to the

New JerseyDepartmentof Health and Senior Services,
Xylenes have beentestedand have not beenshown to
causecancerin animals.

ReproductiveHazard
* Xylenesmaydamagethedevelopingfetus.

Other Long-Term Effects
* Prolongedcontactwith Xylenes can causedrynessand

crackingof theskin.
* Repeatedexposureto Xylenes can causepoor memory,

difficulty in concentration,andother brain effects. It can
alsocausedamageto the surfaceof theeye.

* Xylenescandamagetheliver andkidneys.

MEDICAL

Medical Testing -

For thosewith frequentor potentiallyhigh exposure(half the
TLV or greater,or significant skin contact), the following is
recommendedbefore beginning work and at regular times
afterthat:

If symptoms develop or overexposure is suspected, the
following maybe useful:

* Liver andkidneyfunctiontests.
* Urine concentrationof m-MethymippuricAcid (at the end

of theworkshift) asanindex of overexposure.

* Examof thenervoussystem.

Any evaluationshould include a careful history of past and
presentsymptomswith an exam. Medical tests that look for
damagealready done are ~ a substitute for controlling
exposure.

Requestcopiesof your medical testing. You have a legal
right to this informationunderOSHA 1910.20.

Mixed Exposures
* Becausemore than light alcohol consumptioncan cause

liver damage,drinking alcohol can increase the liver
damagecausedby Xylenes.

WORKPLACECONTROLSAND PRACTICES

Unlessalesstoxic chemicalcan besubstitutedfor ahazardous
substance,ENGINEERING CONTROLS are the most
effective wayof reducingexposure. The bestprotectionis to
encloseoperationsandlorprovide local exhaustventilation at
the site of chemical release. Isolating operationscan also
reduceexposure.Usingrespiratorsor protectiveequipmentis
less effective than the controls mentioned above, but is
sometimesnecessary.

In evaluatingthe controlspresentin your workplace,consider:
(I) how hazardousthe substanceis, (2) how much of the
substanceis releasedinto the workplace and (3) whether
harm~alskin or eye contactcould occur. Special controls
should be in place for highly toxic chemicalsor when
significantskin, eye,or breathingexposuresarepossible.

In addition,thefollowing controlsarerecommended:

* Wherepossible, automaticallypump liquid Xylenes from

drumsorotherstoragecontainersto processcontainers.
* Before enteringa confined spacewhereXylcnes may be

present, check to make sure that an explosive
concentrationdoesnot exist.

* Examofthe eyes.
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Good WORK PRACTICES can help to reduce hazardous
exposures.Thefollowing work practicesarerecommended:

* Workers whose clothing has been contaminated by

Xylenesshouldchangeinto clean clothingpromptly.
* Contaminated work clothes should be laundered by

individuals who havebeeninformed of the hazardsof
exposureto Xylenes.

* Eye washfountains should be providedin the immediate
work areafor emergencyuse.

* If there is the possibility of skin exposure,emergency
showerfacilities shouldbeprovided.

* On skin contact with Xylcnes, immediately wash or
shower to remove the chemicals. At the end of the
workshift, wash any areasof the body that may have
contactedXylenes,whetheror notknown skin contacthas
occurred.

• Do not eat, smoke, or drink where Xylenesare handled,
processed, or stored, since the chemicals can be
swallowed. Wash hands carefully before eating or
smoking.

PERSONAL PROTECTIVE EQUIPMENT

WORKPLACE CONTROLS ARE BETTER THAN
PERSONAL PROTECTIVE EQUIPMENT. However, for
some jobs (such as outsidework, confinedspaceentry, jobs
done only once in a while, or jobs done while workplace
controls are being installed), personalprotective equipment
maybeappropriate.

OSHA 1910.132 requires employers to determine the
appropriatepersonalprotectiveequipmentfor eachhazardand
to train employeeson how and when to use protective
equipment.

The following recommendationsare only guidelinesand may
notapply toeverysituation.

Clothing
* Avoid skincontactwith Xylenes. Wearprotectivegloves

and clothing. Safety equipment suppliers/manufacturers
can provide recommendationson the most protective
glove/clothingmaterialfor your operation.

* All protectiveclothing (suits, gloves, footwear,headgear)
should be clean, available each day, and put on before
work.

* ACGIH recommendsthe use of Polyvinyl Alcohol as a
protectivematerial.

EyeProtection
* Wearsplash-proofchemicalgogglesandfaceshieldwhen

working with liquid, unless full facepiece respiratory
protectionis worn

Respiratory Protection -

IMPROPERUSE OFRESPIRATORSIS DANGEROUS.
Such equipment shouldonly be used if the employerhas a
written programthat takesinto accountworkplaceconditions,
requirementsfor worker training, respirator fit testing and
medicalexams,asdescribedinOSHA 1910.134.

* Where the potential existsfor exposuresover 100 ppm,

use a MSHA/NIOSH approved full facepiecerespirator
with an organic vapor cartridge/canister. Increased
protection is obtained from full facepiecepowered-air
puri~’ingrespirators.

* If while wearing a filter, cartridge or canister respirator,
you cansmell, taste,or otherwisedetectXylenes, or in the
case of a full facepiecerespirator you experienceeye
irritation, leavethe areaimmediately.Checkto makesure
the respirator-to-faceseal is still good. If it is, replacethe
filter, cartridge,or canister. If the sealis no longergood,
you mayneedanewrespirator.

* Be sure to consider all potential exposuresin your
workplace. You may need a combination of filters,
prefilters, cartridges, or canisters to protect against
different forms of a chemical(suchasvapor and mist) or
againsta mixtureof chemicals.

* Where the potential for high exposure exists, use a
MSHAiNIOSH approvedsupplied-airrespiratorwith a full
facepieceoperatedin a pressure-demandor otherpositive-
pressure mode. For increased protection use in
combination with an auxiliary self-containedbreathing
apparatusoperatedin a pressure-demandor otherpositive-
pressur~mode.

* Exposureto 900 ppmis immediatelydangerousto life and
health. If the possibility of exposureabove 900 ppm
exists, use a MSHAJNIOSH approved self-contained
breathingapparatuswith a full facepieceoperatedin a
pressure-demandor otherpositive-pressuremode.

HANDLING AND STORAGE -

* Prior to working with Xylenesyou should be trainedon
theirproperhandlingandstorage.

* Xylenes are not compatiblewith STRONG OXIDIZERS
(suchasCHLORINE, BROMINE andFLUORINE).

* Sourcesof ignition, suchas smokingandopenflames, are

prohibitedwhereXylenesare used,handled,or storedin a
manner that could createa potential fire or explosion
hazard.

* Use only non-sparkingtools and ~quipment,especially
whenopeningandclosingcontainersofXylenes.

* Protectstoragecontainersfrom physicaldamage.
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QUESTIONS AND ANSWERS

Q: If I have acutehealth effects,will I later get chronic
healtheffects?

A: Not always. Most chronic (long-term) effects result
from repeatedexposuresto achemical.

Q: Can I get long-term effectswithout ever having short-
term effects?

A: Yes, becauselong-termeffectscan occurfrom repeated
exposuresto a chemical at levels not high enough to
makeyou immediatelysick.

Q: What aremy chancesof getting sick when I havebeen
exposedto chemicals?

A: The likelihood of becoming sick from chemicalsis
increasedas the amount of exposureincreases. This is
determinedby the length of time and the amount of
materialto which someoneis exposed.

Q: Whenarehigherexposuresmore likely?
A: Conditions which increase risk of exposure include

physical and mechanicalurocesses(heating, pouring,
spraying,spills andevaporationfrom large surfaceareas
such as open containers), and “confined snace”
exnosures(working inside vats, reactors,boilers, small
rooms,etc.).

Q: Is the risk of getting sick higher for workers than for
communityresidents?

A: Yes. Exposuresin the community, except possibly in
casesof firesor spills, areusuallymuchlower thanthose
found in the workplace. However, people in the
community may be exposedto contaminatedwater as
well as to chemicals in the air over long periods.
Becauseof this, andbecauseof exposureof children or
peoplewho are already ill, community exposuresmay
causehealthproblems.

Q: Can menas well aswomenbe affectedby chemicalsthat
causereproductivesystemdamage?

A: Yes. Some chemicalsreducepotencyor fertility in both
men and women. Some damage sperm and ~
possiblyleadingto birth defects.

Q: Who is at the greatestrisk fromreproductivehazards?
A: Pregnantwomenareat greatestrisk from chemicalsthat

harm the developing fetus- However, chemicalsmay
affect the ability to have children, so both men and
womenof childbearingageareathigh risk.

Thefollowing informationis availablefrom:

New JerseyDepartmentof HealthandSeniorServices
OccupationalDiseaseandInjury Services
Trenton,NJ08625-0360
(609)984-1863 -

IndustrialHygieneInformation -

- Industrial hygienistsare available to answeryour questions
regardingthe control of chemical exposuresusing exhaust
ventilation,specialwork practices,good housekeeping,good
hygienepractices,andpersonalprotectiveequipmentincluding
respirators. In addition,theycan helpto interprettheresultsof
industrialhygienesurveydata.

Medical Evaluation
If you think you are becomingsick becauseof exposureto
chemicalsat your workplace,-you may call a Departmentof
HealthandSeniorServices physicianwho can help you find
theservicesyou need.

PublicPresentations
Presentationsandeducationalprogramson occupationalhealth
or theRight to Know Act can be organizedfor labor unions,
tradeassociationsandothergroups.

Right to KnowInformation Resources
The Right to Know Infoline (609) 984-2202 can answer
questions about the identity and potential healtheffectsof
chemicals,list of educationalmaterialsin occupationalhealth,
referencesusedto preparethe PactSheets,preparationof the
Right to Know survey, education and training programs,-

labelingrequirements,andgeneralinformation regardingthe
Right to Know Act. Violations of the law should be reported
to (609) 984-2202.
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DEFINITIONS

ACGIH is the American Conference of Governmental A mutagenis a substancethat causesmutations.A mutationis
IndustrialHygienists.It recommendsupperlimits (calledTLV5) a changein the geneticmaterial in a body cell. Mutationscan
for exposureto workplacechemicals. leadto birth defects,miscarriages,or cancer.

A carcinogenis a substancethatcausescancer. NAERG is the North American Emergency Response
Guidebook. It wasjointly developedby TransportCanada,the

The CAS number is assigned by the Chemical Abstracts United StatesDepartmentof Transportationand the Secretariat
Serviceto identi~a specificchemical. - of CommunicationsandTransportationof Mexico. It is a guide

- for first respondersto quickly identi~’the specific or generic
A combustiblesubstanceisa solid, liquid or gasthat will burn, hazardsof materialinvolved in a transportationincident,and to

protect themselvesand the generalpublic during the initial
A corrosive substanceis a gas, liquid or solid that causes responsephaseof the incident.
irreversibledamagetohumantissueor containers. -

NCI is the National Cancer Institute, a federal agency that
DEl’ is the New Jersey Department of Environmental determinesthecancer-causingpotentialofchemicals. -

Protection. -

- NFPA is theNational Fire ProtectionAssociation. It classifies
DOT is the Departmentof Transportation,the federal agency substancesaccordingto their fire andexplosionhazard.
thatregulatesthe transportationof chemicals.

MOSH is the National Institute for OccupationalSafety and
EPA is the Environmental Protection Agency, the federal Health. It testsequipment,evaluatesand approvesrespirators,
agencyresponsiblefor regulatingenvironmentalhazards. conductsstudiesof workplacehazards,andproposesstandards

to OSHA.
A fetus is anunbomhumanor animal.

NTP is theNational Toxicology Programwhich testschemicals
- - A flammablesubstanceis- a solid, liquid, vaporor gas thatwill - andreviewsevidencefor cancer. -

igniteeasilyandburn rapidly.

OSHA is the OccupationalSafety and Health Administration,
The flash point is the temperatureat which a liquid or solid which adoptsand enforceshealthandsafetystandards.
givesoff vaporthat canform a flammablemixturewith air.

PEOSHA is the Public EmployeesOccupationalSafety and
HHAG is the HumanHealthAssessmentGroup of the federal HealthAct, a state law which sets PELs for NewJerseypublic
EPA. employees. -

IARC is the InternationalAgency for Researchon Cancer,a ppm meanspartsof a substancepermillion partsof air. It is a
scientific group that classifies chemicalsaccording to their measureof concentrationby volumein air.
cancer-causingpotential. -

A reactive substanceis a solid, liquid or gas that releases
A misciblesubstanceis a liquid or gas that will evenlydissolve energyundercertainconditions.
inanother.

A teratogen is a substancethat causes birth defects by
mg/m3meansmilligramsof a chemicalin a cubic meterofair. damagingthe fetus.
It is a measureof concentration(weight/volume).

TLV is the ThresholdLimit Value, the workplace exposure
MSHA is the Mine Safety and Health Administration, the limit recommendedby ACGIH.
federal agencythat regulates-mining. It also evaluatesand
apprevesrespirators. The vapor pressureis a measureof how readily a liquid or a

solid mixes with air at its surface. A higher vaporpressure
- indicatesa higher concentrationof the substancein air and

thereforeincreasesthe likelihoodof breathingit in.
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DOT Number:
NAERG Code:
CASNumber:
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Hazard Rating Key: Ominimal; Jslight; 2=moderate;

3serious;4severe - -

FIRE HAZARDS -

* XylenesareFLAMMABLE LIQUIDS.
* POISONOUSGASESARE PRODUCEDIN FIRE.
* CONTAINERSMAY EXPLODE IN FIRE.
* Vaporsmaytravel toa sourceof ignition andflashback.
* Usedry chemical,CO2, or foamextinguishers.
* Water spraymay beusedto reducevapors.
* If employeesareexpectedto fight fires, theymust betrained

andequippedasstatedin OSHA 1910.156.

SPILLS AND EMERGENCIES -

If Xylenesarespilledor leaked,takethe following steps:

* Evacuatepersonsnot wearing protective equipment from
areaof spill orleakuntil clean-upis complete.

* Removeall ignition sources.
* Ventilateareaof spill or leak. -

* Absorb liquids in vermiculite, dry sand,earth,or a similar
materialanddepositin sealedcontainers.

* Keep Xyleues out of a confined space,such as a sewer,
becauseof the possibility of an explosion,unlessthe sewer
is designed - to prevent the build-up of explosive
concentrations.

* It may be necessaryto containand disposeof Xylenesas a
HAZARDOUS WASTE. Contactyour stateDepartmentof
EnvironmentalProtection(DEP) or your regional office of
the federal Environmental Protection Agency (EPA) for
specificrecommendations.

* If employeesare required to clean-upspills, they must be
properlytrainedand equipped. OSHA l910.l20(q)maybe
applicable.

FOR LARGE SPILLS AND FIRES immediately call your fire
department.You can requestemergencyinformation from the
following:

CHEMTREC: (800)424-9300
NJDEPHOTLINE: (609)292-7172
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HANDLING ANDSTORAGE(Seepage3)

FIRSTAD

In N.J POISONINFORMATION1-800-764-7661

EyeContact
* Immediatelyflush with large amountsof water for at least

15minutes,occasionallylifting upperandlower lids.

Skin Contact
* Quickly removecontaminatedclothing. Immediatelywash

contaminatedskinwith largeamountsof soapandwater.

Breathing
* Removethepersonfrom exposure.
* Begin rescuebreathingif breathinghas stoppedand CPRif

heartactionhasstopped.
* Transferpromptly to amedicalfacility.

PHYSICAL DATA

VaporPressure:7 to 9mmHg at 68°F(20°C)
FlashPoint: 81 to 90°F(27°to 32°C)

Water Solubility: Insoluble

OTHER COMMONLY USED NAMES

ChemicalName:
Dimethylbenzenes

Xylcnes is the common name for any combination of the
following isomers:

1 ,2-Dimethylbenzene(ortho-Xylene),
CAS #95-47-6 RTK Sub.No. 2903

1 ,3-Dimethylbenzene(meta-Xylene),
CAS#108-38-3 RTK Sub.No. 2902

I ,4-Dimethylbenzene(para-Xylene),
CAS#106-42-3 RTK Sub.No. 2904

Not intendedto be copiedand soldfor commercial
purposes.

NEW JERSEYDEPARTMENTOF HEALTH AND
SENIORSERVICES

- Right to Know Program
P0Box 368,Trenton,NJ 08625-0368
(609) 984-2202

XYLENES
UN 1307
130
1330-20-7

Hazard rating NJDHSS NFPA
FLAMMABILITY - 3

REACTIVITY - 0
POISONOUSGASESARE PRODUCEDIN FIRE
CONTAINERS MAY EXPLODEIN FIRE
FLAMMABLE
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OSHA Chemical Sampling Information
Xylene

4 OSHA Chemi~lSampling Information - Table °fContents -

General Description Field DefInltio~1

NAME: Xylene

SYNONYM(S): 0-, rn-, and p-Isomers;Xylol; Dimethylbenzene

IMIS: 2590

CAS: 1330-20-7

NIOSH: RTECS ZE2100000; 88404

DOT: UN1307 Flammable Liquid

DESCRIPTION:

Colorless liquid with aromatic odors (pure p-xylene is a solid at <55 F)
MW: 106
BP: 292/282/281 F
VP: 7/9/9
MP: -121-54/55 F

Exposure Limits

OSHA GENERAL INDUSTRY STANDARDS: 100 ppm, 435 mg/m3

OSHA CONSTRUCTION INDUSTRY STANDARDS: 100 ppm, 435 mg/m3

TWA
THRESHOLD LIMIT VALUE: 100 ppm, 434 mg/m3 TWA; 150 ppm, 651
mg/m3 STEL; Appendix A4 (Not Classifiable as a Human Carcinogen) (o, m &
p isomers) -

RECOMMENDED EXPOSURE LIMIT: 100 ppm TWA, 150 ppm STEL

Health Factors - - -

SYMPTOM(s): Dizziness, excitement, drowsiness, incoordination, staggering
gait; eye, nose, throat irritation; corneal vacuolization; anorexia; nausea,
vomiting, abdominal pain; dermatitis

HEALTH EFFECTS: Irritation-Eye, Nose, Throat, Skin---Moderate (HE15)
Narcosis (HE8)

ORGAN: CNS, eyes, GI tract, blood, liver, kidneys, skin -

http://www.osha-s1C.gov/ChemSamp_dataJCH_2764O0.htrn~ - 6/30/99
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I Monitoring

SLC1:

MEDIA: Charcoal Tube (100/50 mg sections, 20/40 mesh)
ANL SOLVENT: Carbon Disulfide
ALT SOLVENT: (99:1) Carbon Disulfide/Dimethylformamide
ALT SOLVENT: (95:5) Methylene Chloride/Methanol
MAX V: 23 Liters MAX F: 0.2 L/min (TWA)
MAX V: 3 Liters MAX F: 0.2 L/min (STEL)
ANL 1: Gas Chromatography; GC/FID
REF: 1 (NIOSH 1501)
SAE: 0.11
CLASS: Fully Validated -

SECONDARY SAMPLING/ANALYTICAL- METHOD (SAM2):

DEVICE: Detector Tube COMPANY: Draeger
PART #: Cl-! 27801 RANGE: 25-1860 ppm
CLASS: Mfg DEVICE: Detector Tube COMPANY: Draeger
PART #: 67 33161 RANGE: 10-400 ppm
CLASS: Mfg DEVICE: Detector Tube COMPANY: MSA
PART #: 463201 RANGE: 10-500 ppm
CLASS: Mfg DEVICE: Detector Tube COMPANY: Sensidyne
PART #: 123 RANGE: 10-500 ppm
CLASS: Mfg DEVICE: Detector Tube COMPANY: Kitagawa
PART #: 1435 RANGE: 5-1090 ppm

CLASS: Mfg DEVICE: Instrumentation COMPANY: Foxboro
PART #: MIRAN 1A & lB RANGE: 1.9 ppm © 13.1 um
CLASS: Mfg- DEVICE: Instrumentation COMPANY: Foxboro

PART #: MIRAN 103 RANGE: 0-200 ppm © 12.6 urn
CLASS: Mfg DEVICE: Instrumentation COMPANY: Century
PART #: Organic Vapor Analyzer

CLASS: Mfg DEVICE: Instrumentation COMPANY: HNU
PART #: Photoionization Detector
CLASS: Mfg

4 OSHA Chemical Sampling Information - Table of Contents

Revision Date: 01/19/1999

http://www.osha—slc.gov/ChemSamp_data/CH_276400.html 6/30/99
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NIOSH Pocket Guide to ChemicalHazards

o-Xylene LCAS 95-47-6

[c6H4(CH3)2 [RTECS ZE2450000

Synonyms& Trade Names ‘DOT ID & Guide 1
1,2-Dirnethylbenzene;ortho-Xylene;o-Xylol 1307~Q
Exposure
Limits

NIOSH REL: TWA100 ppm (435mg/rn3)ST 150ppm (655 mg/rn3)

LOSHAPELt: TWA 100 ppm(435 mg/rn3)

IDLI-I 900 ppm See:95476 Conversion1 ppm= 4.34 mg/rn3

PhysicalDescription
Colorlessliquid with an aromatic odor.

MW: 106.2 BP: 292°F ~FRZ:-13°F J~Sol: 0.02%

VP: 7 mrnHg JIP: 8.56 eV ~Sp.Gr:0.88

F1.P: 90°F ~~UEL: 6.7% ~LEL:0.9%

Class IC FlammableLiquid: Fl.P.at or above73°Fand below 100°F.

Incompatibilities & Reactivities -

Strong oxidizers,strong acids

~MeasurementMethod -

Charcoaltube; CS2Gaschromatography/Flameionizationdetection;IV [#1501,Aromatic
Hydrocarbons]See:NMAM INDEX - -

PersonalProtection & Sanitation
Skin: Preventskincontact -

Eyes:Preventeyecontact
Washskin: When contaminated
Remove:Whenwet (flammable)
Change:N.R.

First Aid (Sç~,procedures)
Eye:Irrigate immediately
Skin: Soapwashpromptly
Breathing:Respiratorysupport
Swallow:Medical attentionimmediately -L__________________________

Respirator RecommendationsNIOSH/OSHA
Up to 900 ppm: (APF = 10)Any chemical cartridge respirator with organicvaporcartridge(s)
*/(APF = 25)Any powered,air-purifying respiratorwith organicvaporcartridge(s)*/(APF= 10)
Any supplied-airrespirator*/(APF= 50)Any self-containedbreathingapparatuswith afull
facepiece -

Emergencyorplannedentryinto unknown concentrations or IDLH conditions: (APF = 10,000)
My self-containedbreathingapparatusthathas a full facepiece and is operatedin apressure--

demandor otherpositive-pressuremode/(APF= 10,000)Any supplied-airrespiratorthat hasa full
facepieceand is operated in a pressure-demandor otherpositive-pressuremodein combination -

with anauxiliary self-containedpositive-pressurebreathingapparatus
Escape:(APF = 50)My air-purifying, full-facepiecerespirator-(gasmask)with achin-style,front-
orback-mountedorganicvaporcanister/Anyappropriateescape-type,self-containedbreathing
apparatus -

ExposureRoutesinhalation,skinabsoi~tion,ingestion,skin and/or eye contact -

Symptomsirritation eyes,skin, nose,throat;dizziness,excitement,drowsiness,incoordination,
staggeringgait; cornealvacuolization;anorexia,nausea,vomiting, abdominalpain; dermatitis

TargetOrgansEyes,skin, respiratorysystem,centralnervoussystem,gastrointestinaltract,

http://www.cdc.gov/niosh/npg/npgdO668.html 7/7/99
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I~blood,liver, kidneys

~Seealso:INTRODUCTION SeeICSCCARD: 0084

http://www.cdc.gov/niosh/npg/npgdO66S.html 7/7/99
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Pleasereduceyourbrowse’font sizefo. b ta~ieMngandpdnling.
24 Hour Emergency Telephone: 908459-215:
CHEMTBEC 1400.424-9300

National aosponso InCanoda~ CANU1tC:

CutaldoU.S.andtanndn
Chemtroa 202-483-7615

From: Malllnckrodt Baker,Inc.
- 222 Red Sthool Lane PJMALUNCKRODT JtBaker MOTE; CHEMIREC,CN’JUTEOandMa5,nal

______________ I Rc~onsocorø~oromcr9oact n~ur4ois
Phflhipsbur

9
, NJ 03865 uedonThee~entc4therri~caIerragon~es

I ~
- ixwQMfl~cborricalS.

All non-emergency questions should be directed to Customer SeMce (1 -B00-58Q-2537)for assistance.

METHYL ETHYL KETONE -

MSDS Number: M4628 --- EffectiveDate: 02/16/98 -

1. Product Identification

Synonyms:2-Butanone; ethyl methyl ketone; MEK; Methyl acetone
CAS No.: 78-93-3
Molecular Weight: 72J1 -

ChemicalFormula: CH3COCH2CH3
Product Codes:
J.T. Baker:5385, 5808, 9214,9319,9323, Q531
Mallinckrodt: 6206,6233,6235,6240, 6243

2. Composition/Information on Ingredients -

Ingredient CAS No -- Percent Hazardous

Methyl Ethyl Ketone 78-93-3 99 - lOO~ Yes

3. HazardsIdentification

EmergencyOverview

DANGER! EXTREMELY FLAMMABLE LIQUID AND VAPOR. VAPOR MAY
CAUSE FLASH FIRE. HARMFUL OR FATAL IF SWALLOWED. HARMFUL
IF INHALED OR ABSORBED THROUGH SKIN. AFFECTSCENTRAL
NERVOUS SYSTEM. CAUSESIRRITATION TO SKIN, EYES AND
RESPIRATORY TRACT. -

J.T. BakerSAF~T~DATA(tm)Ratings(Providedherefor yourconvenience)

http://www.jtbaker.comlrnsds/m4628.htm - 6/30/99
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HealthRating: 2 - Moderate
Flammability Rating: 4 - Extreme(Flammable)
Reactivity Rating: 2 - Moderate
ContactRating:2 - Moderate -

Lab ProtectiveEquip: GOGGLES;LAB COAT; VENTHOOD;PROPERGLOVES;
CLASS B EXTINGUISHER
StorageColor Code:Red(Flammable)

PotentialHealth Effects

Inhalation:
Causesirritation to the nose and throat. Concentrations above the TLV may cause

- headache,dizziness,nausea,shortnessof breath,andvomiting. Higherconcentrations
maycausecentralnervoussystemdepressionandunconsciousness.
Ingestion:
May produceabdominalpain,nausea.Aspirationinto lungscan produce severe lung
damageandis amedicalemergency.Othersymptomsexpectedto parallelinhalation.
Skin Contact:
Causesirritation to skin. Symptoms include redness, itching, and pain. Maybeabsorbed
throughtheskin withpossiblesystemiceffects.
EyeContact:
Vaporsare irritating to theeyes.Splashescan produce painful irritation and eye damage.
Chronic Exposure: -

Prolongedskin contactmaydefatthe skin-and produce dermatitis. Chronic exposure may
causecentralnervoussystemeffects.
Aggravation of Pre-existing Conditions:
Personswith pre-existingskin disordersor eyeproblemsorimpairedrespiratoryfunction
maybe moresusceptibleto theeffectsof thesubstance.

4. First Aid Measures

Inhalation: -

Removeto freshair. If not breathing,giveartificial respiration.If breathingis difficult,
give oxygen.Getmedicalattention.

Ingestion:
Aspirationhazard. If swallowed,vomitingmayoccurspontaneously,butDO NOT
INDUCE. If vomiting occurs,keepheadbelowhipsto preventaspirationinto lungs.
Nevergive anythingby mouthto anunconsciousperson.Call -a physicianimmediately.
Skin Contact:
Immediatelyflush skin with plenty of soapandwaterfor at least15 minuteswhile
removingcontaminatedclothing and shoes.Get medicalattention.Washclothing before
reuse.Thoroughlycleanshoesbeforereuse.
Eye Contact:
Immediatelyflush eyeswith plenty of waterfor at least15 thinutes,lifting upperand
lower eyelidsoccasionally.Get medical attention. -

5. Fire Fighting Measures

Fire:
Flashpoint: -9C (16F)CC
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Autoignition temperature:404C(759F) -

Flammablelimits in air % by volume:
lel: 1.4;uel: 11.4
ExtremelyFlammable.
Explosion:
Aboveflash point, vapor-air mixtures are explosive within flammable limits noted
above.Vaporscanflow alongsurfacesto distantignition sourceandflashback.Contact
with strongoxidizersmay causefire. Sealedcontainersmay rupture whenheated.
Sensitiveto staticdischarge.
Fire Extinguishing Media: -

Dry chemical,foamorcarbondioxide. Waterspraymaybe usedto keepfire exposed
containerscool, dilutespills to nonflammablemixtures,protectpersonnelattemptingto
stop leak and disperse vapors-
SpecialInformation: -

In theeventofafire,wearfull protectiveclothingand NIOSH-approved self-contained
breathingapparatuswith full facepieceoperatedin thepressuredemandor otherpositive
pressuremode.Thishighly flammableliquid mustbe keptfrom sparks,openflame,hot
surfaces,and all sourcesof heatand ignition.

6. Accidental ReleaseMeasures -

Ventilateareaofleakorspill. Removeall sourcesofignition. Wearappropriatepersonal
protectiveequipmentasspecifiedin Section8. Isolatehazard area. Keep unnecessary
andunprotectedpersonnelfrom entering.Containand recoverliquid whenpossible.Use
non-sparkingtools andequipment.Collectliquid in anappropriatecontaineror absorb
with aninertmaterial(e. g., vermiculite,dry sand,earth),andplacein achemicalwaste
container.Donot usecombustiblematerials,suchassawdust.Do not flush to sewer!If
a leakor spill hasnot ignited,usewatersprayto dispersethevapors,to protectpersonnel
attemptingto stopleak,and to flush spills awayfrom exposures.US Regulations
(CERCLA) requirereportingspills andreleasesto soil, waterand air in excess of

reportable quantities.Thetoll freenumberfor theUS CoastGuardNationalResponse
Centeris (800)424-8802.

J. T. BakerSOLUSORB(tm)solventadsorbentis recommendedfor spills of this
product. -

7. Handling and Storage

Protectagainstphysicaldamage. Store in acool, dry well-ventilatedlocation,awayfrom
anyareawherethefire hazard maybe acute.Outsideor detachedstorageis preferred.
Separatefrom incompatibles.Containersshouldbe bondedandgroundedfor transfersto

avoid staticsparks.StorageanduseareasshouldbeNo Smokingareas.Usenon- -

sparkingtypetools andequipment,includingexplosionproofventilation.Containersof
thismaterialmaybe hazardouswhenemptysincetheyretainproductresidues(vapors,

liquid); observeall warningsand precautionslisted for theproduct.

8. Exposure Controls/PersonalProtection

Airborne ExposureLimits: -
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-OSHA PermissibleExposureLimit (PEL):
200 ppm (TWA)

-ACGIH ThresholdLimit Value(TLV):
200 ppm (TWA), 300 ppm (STEL)
Ventilation System:
A systemof local andlor generalexhaust is recommendedto keep employeeexposures
below the Airborne ExposureLimits. Local exhaustventilation is generallypreferred
becauseit can control the emissionsofthe contaminant at its source,preventing
dispersionofit into the generalwork area.Pleaserefer to the ACGIH document,
Industrial Ventilation,A ManualofRecommendedPractices , mostrecentedition, for
details.Useexplosion-proofequipment.
PersonalRespirators (NIOSH Approved):
If theexposurelimit is exceeded,a full facepiece respirator with organic vapor cartridge
maybeworn upto 50 timestheexposurelimit or themaximumuseconcentration
specifiedby theappropriateregulatoryagencyorrespiratorsupplier,whicheveris
lo*est.For emergenciesor instanceswheretheexposurelevelsare not known, use a
full-facepiecepositive-pressure,air-suppliedrespirator.WARNING: Air purifying
respiratorsdo not protectworkersin oxygen-deficientatmospheres.
Skin Protection: -

Wearimpervious protectiveclothing, includingboots,gloves,lab coat,apronor
coveralls,asappropriate,to preventskin contact.Butyl rubberis a suitablematerialfor
personalprotectiveequipment.
Eye Protection:

- Usechemicalsafetygogglesandlor a frill face shield where splashing is possible.
Maintaineyewashfountainandquick-drenchfacilities in work area.

9. Physical and Chemical Properties -

Appearance:
Clear, colorlessliquid.

Odor:
Sharp mint-like odor. -

Solubility: -

29 gin 100 g of water.
SpecificGravity:

0.81@20C/4C
pH:

No informationfound. - -

% Volatiles by volume@ 21C (70F):
100
Boiling Point:
80C (176F)
Melting Point: -

-86C (-l23F)
Vapor Density (Air=1):
2.5
Vapor Pressure(mm Hg):
78@20C(68F) -

Evaporation Rate (BuAc=1): -

2.7(Ether=l) -
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10. Stability and Reactivity

Stability:
Stableunderordinaryconditionsofuseand storage.
HazardousDecompositionProducts:
Carbondioxideand carbonmonoxidemayform whenheatedto decomposition.
Hazardous Polymerization:
Will not occur.
Incompatibilities:
Oxidizing materials,caustics,amines,ammonia,strongbases,chloroform,

chiorosulfonic acid,oleum,potassium-t-butoxide,heatorflame, hydrogen peroxide,
nitric acid. Can attackmanyplastics,resinsand rubber.
Conditions to Avoid:
Heat,flames,ignition sourcesandincompatibles.

11. Toxicological Information

Toxicological Data:
Oral ratLD5O: 2737mg/kg; inhalation rat LC5O: 23,500 mg/m3/8-hr; skin rabbit LD5O:
6480mg/kg; investigatedasamutagen,reproductiveeffector.
Reproductive Toxicity:
Hasshownteratogeniceffectsin laboratoryanimals. -

\Cancer LThts\
- ---NTP Carcinogen---

Ingredient Known anticipated LARC Category

Methyl Ethyl Ketone (78-93-3) No No None

12. Ecological Information

Environmental Fate:
Whenreleasedinto thesoil, this materialmayleachinto groundwater.Whenreleased
into thesoil, thismaterialmayevaporateto amoderateextent.Whenreleasedintowater,
thismaterialmaybiodegradeto amoderateextent.Whenreleasedinto water,this
materialmayevaporateto amoderateextent.Whenreleasedinto water, thismaterialis
expectedto havea half-life between10 and30 days.This matérial is not expected to
significantly bioaccumulate.Whenreleasedinto theair, this materialis expectedto be
readilydegradedby reactionwith photochemicallyproducedhydroxyl radicals.When
releasedinto theair, this materialis expectedto haveahalf-life between1 and 10 days.
Environmental Toxicity:
This materialis not expectedto be toxic to aquaticlife. TheLCSO/96-hourvaluesfor fish
areover 100 mg/l.

13. Disposal Considerations

Whatevercannotbe savedfor recoveryor recyclingshouldbehandledashazardous
wasteandsentto a RCRA approvedincineratoror disposed-in aRCRAapprovedwaste
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facility. Processing,useorcontaminationof this productmay changethe waste
managementoptions.Stateand local disposalregulationsmaydiffer from federal
disposalregulations.Disposeof containerandunusedcontentsin accordancewith
federal,stateand local requirements.

14. Transport Information

Domestic(Land, D.O.T.) -

Proper Shipping Name: ETHYLMETHYLKETONE
Hazard Class: 3
UN/NA: UNI193
PackingGroup: II - -

Information reported for product/size: 215L

International (Water, I.M.O.)

ProperShippingName:ETHYL METHYL KETONE
HazardClass:3.2
UN/NA: UN1193
PackingGroup:II
Information reportedfor product/size:215L

15. Regulatory Information -

\Chemical Inventory status - Part i\

Ingredient - -- - - -- TSCA EC Japan Australia

Methyl Ethyl Ketone (78-93-3) Yes Yes Yes Yes

\Chemical I±xventory Status - Part 2\
- -Canada--

Ingredient Korea DSL NDSL Phil.

Methyl Ethyl Ketone (78-93-3) Yes Yes No Yes

\Federal, State & International Regulations - Part l\
- - -SARA 302- - SARA 313

Ingredient RQ TPQ List Chemical Catg.

Methyl Ethyl Ketone (78-93-3) No No Yes - No

\Federal, state & International Regulations - Part 2\
-RCRA- -TSCA-

Ingredient CERCLA 261.33 8(d)

Methyl Ethyl Ketone (78-93-3) 5000 U159 No

Chemical Weapons Convention: No TSCA 12(b) : No CDTA: Yes
SARA 311/312: Acute: Yes Chronic: Yes Fire: Yes Pressure: No
Reactivity: No (Pure / Liquid)

Australian HazchemCode: 2[Y]E
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Poison Schedule: S5 -

WHMIS: -

This MSDShas been prepared according to the hazard criteria of the Controlled Products
Regulations(CPR) andtheMSDS containsall of theinformationrequiredby theCPR.

16. Other Information -

NFPA Ratings: Health: 3 Flammability:3 Reactivity: 0
Label Hazard Warning: -

DANGER! EXTREMELY FLAMMABLE LIQUID AND VAPOR.VAPORMAY
CAUSEFLASH FIRE. HARMFUL OR FATAL IF SWALLOWED. HARMFUL IF
INBIALED ORABSORBEDTHROUGHSKiN. AFFECTSCENTRAL NERVOUS

SYSTEM. CAUSESIRRITATION TO SKIN, EYESANDRESPIRATORYTRACT.
Label Precautions:

Keep awayfromheat,sparksand flame.
Keepcontainerclosed.
Useonly with adequate ventilation.
Washthoroughlyafterhandling.
Avoid breathingvapor.
Avoid contactwith eyes,skinandclothing.
Label First Aid:
Aspirationhazard.If swallowed,vomitingmayoccurspontaneously,butDO NOT -

INDUCE. If vomiting occurs,keepheadbelowhipsto preventaspirationinto lungs.
Nevergive anythingby mouthto anunconsciousperson.In caseofcontact,immediately
flush eyesor skin with plenty ofwaterfor at least15 minuteswhile removing
contaminatedclothing and shoes.Washclothingbeforereuse.If inhaled,removeto -fresh
air. If not breathing,giveartificial respiration.If breathingis difficult, give oxygen.In all
cases,getmedicalattention.
Product Use:
LaboratoryReagent.
RevisionInformation:
MSDS Section(s)changedsincelastrevisionofdocumentinclude: 14.
Disclaimer:

Mallinckrodt Baker, Inc. provides the information contained herein in goodfaith
but makesno representation asto its comprehensivenessor accuracy.This
document is intended only asa guide to the appropriate precautionary handling of
the material by a properly trained personusing this product. Individuals receiving
the information must exercisetheir independentjudgment in determining its

appropriateness for a particular purpose.MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONSOR WARRANTIES,EITHEREXPRESSOR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESSFORA PARTICULAR PURPOSEWITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE
PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION. -

Preparedby: StrategicServicesDivision
PhoneNumber:(314)539-1600(U.S.A.) -
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New Jersey Department of Health and Senior Services

HAZARDOUS SUBSTANCE FACT SHEET

CommonName: METHYL ETHYL KETONE

CAS Number:
DOT Number:

HAZARD SUMMARY
* Methyl Ethyl Ketone can affect you whenbreathedin

and by passingthroughyourskin.
* Methyl Ethyl Ketonecan irritate the skin causinga rash

and burning feeling on contact. Repeatedexposurecan
causedrying andcrackingofthe skin.

* Contactcan severelyirritate andburnthe eyes,leadingto
permanentdamage.

* Exposureto the vaporcanirritate the eyes,nose,mouth,
andthroatcausingcoughingandwheezing.

* Exposurecancausedizziness,lightheadedness,headache,
nausea,blurredvision, andmaycauseyou to passout.

* Repeatedexposurecan damagethe nervous systemand
may affectthebrain.

* Methyl Ethyl Ketoneis a FLAMMABLE LIQUID.

IDENTIFICATION
Methyl Ethyl -Ketone is a colorless liquid with a fragrant,
mint-like odor. it is usedas a solventandin making plastics,
textiles,andpaints.

REASONFOR CITATION
* Methyl EthylKetoneis on theHazardousSubstanceList

becauseit is regulatedby OSHA and cited by ACGIH,
DEP,DOT, NIOSH,NFPA, HHAG andEPA.

* Definitions areprovjdedon page5.

HOW TO DETERMINE IF YOU AREBEING
EXPOSED
The NewJerseyRight to Know Act requiresmost employers
to label chemicals in the workplace and requires public
employersto provide their employeeswith information and
training concerning chemical hazards and controls. The
federal OSHA HazardCommunicationStandard,1910.1200,
requires private employers to provide similar- training and
information totheir employees.

* Exposureto hazardoussubstancesshould be routinely

evaluated. This may include collecting air samples.
UnderOSHA 1910.20,you have a legal right to obtain
copiesof samplingresultsfrom your employer.

* If you think you are experiencinganywork-relatedhealth
problems,seea doctor trainedto recognizeoccupational
diseases.Takethis FactSheetwith you. -

RTK Substancenumber: 1258
Date: February1989 Revision: September1996

* ODORTHRESHOLD= 5.4 ppm.
* The range of acceptedodor thresholdvalues is quite

broad. Cautionshouldbeusedin relying on odoraloneas

awamingof potentiallyhazardousexposures.

WORKPLACEEXPOSURELIMITS
OSHA: The legal airborne permissible exposure limit

(PEL) is 200 ppm averagedover an 8-hour
workshift. -

NIOSH: The recommendedairborne exposure limit is
200 ppm averagedover a 10-hourworkshiftg~
300 ppm not to be exceededduring any 15
minutework period.

ACGIH: The recommendedairborne exposure limit is
200 ppmaveragedover an S-hourworkshift
300 ppmasa STEL(shorttermexposurelimit).

-* The aboveexposurelimits are for s~ When
skin contactalso occurs,you may be overexposed,even
thoughair levels are lessthanthe limits listedabove.

WAYS OF REDUCING EXPOSURE
* Wherepossible,encloseoperationsand use local exhaust

ventilationat thesite of chemicalrelease.If local exhaust
ventilationor enclosureis notused,respiratorsshouldbe
worn.

* Wearprotectivework clothing.
* Wash thoroughly immediately after exposureto Methyl

EthylKetoneandat the endof theworkshift.
* Posthazardandwarning information in thework area. In

addition, as part of an ongoing educationand training
effort, communicateall information on the health and
safety hazardsof Methyl Ethyl Ketone to potentially
exposedworkers.

7 8-93-3
UN 1193
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This-Fact Sheetis a summarysource of information of gfl.
potential andmostseverehealthhazardsthat may result from
exposure. Duration of exposure, concentration of the
substanceand otherfactors will affect your susceptibilityto
anyof thepotentialeffectsdescribedbelow. -

HEALTH HAZARD INFORMATION

Acute Health Effects
The following acute (short-term) health effects may occur
immediately or shortly after exposure.to Methyl Ethyl
Ketone:

* Methyl Ethyl Ketonecan irritate the skin causinga rash

andburningfeeling on contact.
* Contactcanseverelyirritate andburn the eyes,leadingto

permanentdamage.
* Exposureto the vaporcan irritate the eyes, nose,mouth,

andthroat causingcoughingandwheezing.
* Exposurecancausedizziness,lightheadedness,headache,

nausea,blurredvision,andmaycauseyou to passout.

Chronic Health Effects
The following chronic (long-term) healtheffects canoccurat
sometime after exposureto Methyl Ethyl Ketoneand can
lastfor monthsor years: -

CancerHazard
* According to the information presently available to the

New JerseyDepartmentof Health and Senior Services,
Methyl Ethyl Ketonehasnotbeentestedfor its ability to
causecancerin animals.

ReproductiveHazard
* Thereis limited evidencethat Methyl Ethyl Ketone is a

teratogenin animals.Until further testinghasbeendone,
it shouldbetreatedasa possibleteratogeninhumans.

Other Long-Term Effects
* Repeatedexposurecan damagethe nervoussystemand

may affect the brain. Effects may include reduced
memory and concentration, personality changes
(withdrawal, irritability), fatigue, sleep disturbances,
reducedcoordination,and/oreffects on nerves supplying
internal organs(autonomicnerves)and/or nerves to the
armsandlegs(weakness,“pins andneedles”).

* Repeatedexposurecancausedrying and crackingof the
skin.

MEDICAL

Medical Testing
If symptoms develop or overexposureis suspected,the
followingmaybeuseful:

* Interview for brain effects, including recent memory,

mood (irritability, withdrawal),concentration,headaches,
malaise and altered sleeppattems. Consider cerebellar,
autonomic and peripheral nervous system evaluation.
Positiveand borderlineindividuals shouldbe referredfor
neuropsychologicaltesting.

Any evaluationshouldinclude a careful history of past and
presentsymptomswith an exam. Medical teststhat look for
damage already done are not a substitute for controlling
exposure.

Requestcopiesof your medical testing. You have a legal
rightto this information underOSHA 1910.20.

Mixed Exposures
Methyl Ethyl Ketone in combination with Methyl Butyl
Ketone and possibly other solventscan damagethe nervous
system. -

WORKPLACE CONTROLS AND PRACTICES

Unless a less toxic chemical can be substituted for a
hazardoussubstance,ENGINEERINGCONTROLSare the
mosteffectiveway of reducingexposure.Thebestprotection
is to enclose operations and/or provide local exhaust
ventilation at the site of chemical release. Isolating
operationscan also reduce exposure. Using respiratorsor
protective equipment is less effective than the controls
mentionedabove,but is sometimesnecessary.

In evaluating the controls present in your workplace,
consider:(1) how hazardousthe substanceis, (2) how much
of the substanceis releasedinto the workplace and (3)
whether harmful skin or eye contactcould occur. Special
controlsshouldbe in placeforhighly toxic chemicalsorwhen
significantskin,eye,or breathingexposuresarepossible.

In addition, thefollowing controlsarerecommended:

* Wherepossible,automaticallypumpliquid Methyl Ethyl

Ketoncfrom drumsor other storagecontainersto process
container~.

* Specific engineeringcontrols are recommendedfor this
chemical by NIOSH. Refer to the NIOSH criteria
document:Ketones#78-] 73.
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Good WORK PRACTICEScan help to reducehazardous
exposures.The following work practicesarerecommended:

* Workers whose clothing has been contaminatedby

Methyl Ethyl Ketoneshouldchangeinto clean clothing
promptly.

* Contaminatedwork clothes should be laundered by
individuals who have beeninformed of the hazardsof
exposureto Methyl Ethyl Ketone.

* Eye washfountainsshàuldbe providedin the immediate -

work areafor emergencyuse.
* If there is the possibility of skin exposure,emergency

showerfacilities shouldbe provided.
* On skincontactwith Methyl Ethyl Ketone,immediately

washor showerto removethechemical.At the endof the
workshift, wash any areasof the body that may have
contactedMethyl Ethyl Ketone, whetheror not known
skincontacthasoccurred.

* Do not eat, smoke,or drink whereMethyl Ethyl Ketone
is handled,processed,or stored,sincethe chemicalcanbe
swallowed. Washhandscarefullybeforeeating,drinking,
smokingorusingthe toilet.

PERSONALPROTECTIVE EQUIPMENT

WORKPLACE CONTROLS ARE BETTER THAN
PERSONAL PROTECTIVE EQUIPMENT. However, for
somejobs (suchas outsidework, confinedspaceentry, jobs
done only once in a while, or jobs done while workplace
controls are being installed), personalprotectiveequipment
maybeappropriate.

The following recommendationsare only guidelinesandmay
notapply toevery situation.

Clothing
* Avoid skin contactwith Methyl Ethyl Ketone. Wear

solvent-resistantgloves and clothing. Safety equipment
suppliers/manufacturerscanproviderecommendationson
the most protective glove/clothing material for your
operation.

* All protectiveclothing (~uits,gloves,footwear,headgear)
should be clean, available each day, and put on before
work.

* ACGIH recommendstheuseof Butyl Rubber materialsin
protectiveclothing.

EyeProtection
* Wearsplash-proofchemicalgogglesandfaceshieldwhen

working with liquid, unless full facepiece respiratory
protectionis worn.

Respiratory Protection
IMPROPERUSE OFRESPIRATORSIS DANGEROUS.
Such equipmentshould only be usedif the employerhas a
written programthat takesinto accountworkplaceconditions,
requirementsfor worker training, respirator fit testing and
medical exams,as describedin OSHA 1910.134.

* Wherethe potential existsfor exposuresover 200 ppm,

use a MSHAJNJOSHapprovedfull facepiecerespirator
with an organicvaporcartridge/canister.More protection
is providedby a full facepiecerespiratorthan by a half-

- mask respirator,and even greaterprotection is provided
by a powered-airpuri~’ingrespirator. -

* If while wearing a filter, cartridge or canisterrespirator,
you can smell, taste,or otherwisedetectMethyl Ethyl
Ketone, or in the case of a full facepiecerespiratoryou
experienceeye irritation, leave the area immediately.
Check to make sure the respirator-to-faceseal is still
good. If it is, replacethe filter, cartridge, or canister. If
the sealis no longergood,you mayneedanew respirator.

* Be sure to consider all potential exposures in your
workplace. You may need a combination of filters,
prefilters, cartridges, or canisters to protect against
different formsof a chemical(suchas vaporandmist) or
againsta mixtureof chemicals.

* Where the potential for high exposuresexists, use a
MSHA1NJOSH approvedsupplied-air respiratorwith a
full facepiece operatedin a pressure-demandor ~ther
positive-pressuremode. For increasedprotectionuse in
combination with an auxiliary self-containedbreathing
apparatus operated in a pressure-demandor other
positive-pressuremode.

* Exposureto 3,000ppm-is immediatelydangerousto life
and health. If the - possibility of exposure above
3,000 ppm exists, use a MSHA/NIOSH approvedself-
contained breathing apparatus with a full facepiece
operatedin a pressure-demandor other positive-pressure
mode.

HANDLING AND STORAGE

* Prior to working with Methyl Ethyl Ketoneyou should

betrainedon its properhandling andstorage.
* Methyl Ethyl Ketonemust be stored to avoid contact

with STRONG OXIDIZERS (such as CHLORINE,
BROMINE and FLUORINE) since violent reactions
occur.

* Store in tightly closedcontainersin a cool,well-ventilated
areaawayfrom HEAT, SPARKSorFLAME.
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* Sourcesof ignition, such ‘as smokingandopenflames,are

prohibitedwhereMethyl Ethyl Ketoneis used,handled,
or storedin a mannerthat could createa potential fire or
explosionhazard.

* Metal containersinvolving the transferof Methyl Ethyl
Ketoneshouldbe groundedandbonded. Drums mustbe
equippedwithself-closingvalves,pressurevacuumbungs,
andflame arresters.

* Use only non-sparkingtools and equipment,especially
when opening and closing containersof Methyl Ethyl
Ketone.

QUESTIONS AND ANSWERS

Q: If I haveacutehealth effects, will I later,get chronic
healtheffects?

A: Not always. Most chronic (long-term) effects result
from repeatedexposuresto a chemical.

Q: Can I get long-term effectswithout ever having short-
termeffects?

A: Yes, becau~elong-termeffectscan occurfrom repeated
exposuresto a chemical at levels not high enoughto
makeyou immediatelysick.

Q: What are my chancesof gettingsick when I havebeen
exposedto chemicals?

A: The likelihood of becoming sick from chemicals is
increasedas the amountof exposureincreases. This is
determinedby the length of time and the amount of
materialto which someoneis exposed.

Q: Whenarehigherexposuresmorelikely? -

A: Conditions which increase risk of exposure include
physical and mechanicalprocesses(heating, pouring,
spraying,spills andevaporationfrom largesurfaceareas
such as open containers), and “confined space”
exposures(working inside vats, reactors,boilers, small
rooms,etc.).

Q: Is the risk of getting sick higher for workers than for
communityresidents?.

A: Yes. Exposuresin the community, except possibly in
cases of fires or spills, are usually much lower than
thosefound in the workplace. However, peoplein the
community may be exposedto contaminatedwater as
well as to chemicals in the air over long periods.
Becauseof this, andbecauseof exposureof childrenor
peoplewho are already ill, community exposuresmay
causehealthproblems.

Q: Canmenaswell as womenbe affectedby chemicalsthat
causereproductivesystemdamage?

A: Yes. Somechemicalsreducepotencyor fertility in both
men and women. Some damage ~ and 2gg~,

- possiblyleadingto birthdefects.

Q: Who is atthegreatestrisk from reproductivehazards?
A: Pregnantwomenare at greatest.riskfrom chemicalsthat

harm the developingfetus. However, chemicalsmay
affect the ability to have children, so both men and
womenof childbearingageareathighrisk.

Q: Should I be concernedif a chemical is a teratogenin
animals?

A: Yes. Although some chemicals may affect humans
differently than theyaffect animals,damageto animals

suggeststhat similardamagecanoccurin humans.

Thefollowing informationis availablefrom:

New JerseyDepartmentof Healthand -

SeniorServices
OccupationalDiseaseandInjury SerSiices
Trenton,NJ 08625-0360
(609) 984-1863

IndustrialHvaieneInformation
Industrial hygieaistsare availableto answeryour questions
regardingthe control of chemical exposuresusing exhaust
ventilation,specialwork practices,good housekeeping,good
hygiene practices, and personal protective equipment
including respirators. In addition, they canhelp to interpret
the resultsof industrialhygienesurveydata.

Medical Evaluation
If you think you are becomingsick becauseof exposureto
chemicalsat your workplace,you may call a Departmentof
Healthand Senior Servicesphysicianwho canhelp you find
the servicesyou need.

PublicPresentations
Presentationsand educational programs on occupational
healthor the Right to Know Act can be organizedfor labor
unions, tradeassociationsand othergroups.

Right to KnowInformationResources
The Right to Know Infoline (609) 984-2202 can answer
questionsabout the identity and potential health effects of
chemicals, list of educational materials in occupational
health,referencesusedto preparethe FactSheets,preparation
of the Right to Know survey, education and training
programs, labeling requirements,and general information
regardingthe Right to Know Act. Violations of the law
shouldbereportedto (609) 984-2202.
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DEFINITIONS -

ACG~ is the American Conference of Governmental A mutagenis a substancethat causesmutations.A mutation
Industrial Hygienists. It recommendsupper limits (called is a changein thegeneticmaterialin a body cell. Mutations
TLV5) for exposureto workplacechemicals. can leadto birth defects,miscarriages,or cancer.

A carcinogenis a substancethat causescancer. NAERG is the North American Emergency Response
Guidebook. It was jointly developedby TransportCanada,

The CAS number is assignedby the Chemical Abstracts the United StatesDepartment of Transportationand the
Serviceto identify aspecific chemical. ‘Secretariat of Communications and Transportation of

Mexico. It is a guide for first respondersto quickly identify
A combustiblesubstanceis a solid, liquid or gas that will the specific or generic hazardsof material involved in a
bum. transportationincident, and to protect themselvesand the

general public during the initial responsephase of the
A corrosive substanceis a gas, liquid or solid that causes incident.
irreversibledamageto humantissueor containers.

NO is the National Cancer Institute, a federal agencythat
DEP is the New Jersey Department of Environmental determinesthe cancer-causingpotentialof chemicals.
Protection.

NFPA is the National Fire Protection Association. It
DOT is theDepartmentof Transportation,the federalagency classifies substancesaccording to their fire and explosion
that regulatesthe transportationof chemicals. hazard.

EPA is the EnvironmentalProtectionAgency, the federal NIOSH is theNational Institute for OccupationalSafetyand
agencyresponsiblefor regulatingenvironmentalhazards. Health. It tests equipment, evaluates and approves

respirators, conducts studies of workplace hazards, and
A fetusis an unbornhumanoranimal. proposesstandardsto OSHA.

A flammablesubstanceis a solid, liquid, vaporor gas that - NT!’ is the National Toxicology Program which tests
will ignite easilyandburnrapidly. chemicalsandreviewsevidenceforcancer~

The flash point is the temperatureat which a liquid or solid OSHA is theOccupationalSafetyandHealthAdministration,
givesoff vaporthat can form a flammablemixturewith air. which adoptsandenforceshealthandsafetystandards.

RHAG is the HumanHealthAssessmentGroupof the federal PEOSHAis -the Public EmployeesOccupationalSafety and
EPA. HealthAct, a statelawwhich setsPELsfor NewJerseypublic

employees.
IARC is the InternationalAgency for Researchon Cancer,a
scientific group that classifieschemicalsaccordingto their ppm meanspartsof a substancepermIllion partsof air. It is
cancer-causingpotential. a measureof concentrationby volume in air.

A miscible substanceis a liquid or gas that will evenly A reactivesubstanceis a solid, liquid or gas that releases
dissolvein another. energyundercertainconditions.

mglm3 meansmilligrams of a chemical in a cubicmeterof A teratogen is a substancethat causes birth defects by
air. It is a measureof concentration(weight/volume), damagingthe fetus.

MSHA is the Mine Safety and Health Administration, the TLV is the ThresholdLimit Value, the workplaceexposure
federal agencythat regulatesmining. It also evaluatesand limit recommendedby ACGfl.
approvesrespirators.

The vaporpressureis a measureof how readily a liquid or a
solid mixeswith air at its surface. A highervaporpressure
indicatesa higherconcentrationof the substancein air and
thereforeincreasesthe likelihood of breathingit in.
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CommonName:
DOTNumber:
NAERGCode:
CASNumber:

HazardRatingKey:O—minimal:1—slight;2inoderate;
3serious;4severe -

FIRE HAZARDS

* Methyl EthylKetoneis a FLAMMABLE LIQUID.
* Use dry chemical, CO2, or alcohol foam extinguishers.

Watershouldbeusedto keepfire-exposedcontainerscool.
* POISONOUSGASESARE PRODUCEDIN FIRE.
* Vaporsmay travelto a sourceof ignition andflashback.
* CONTAINERSMAY EXPLODEIN FIRE.
* If employeesareexpectedto fight fires, theymustbe trained

and equippedasstatedin OSHA 1910.156.

SPILLS AND EMERGENCIES

If Methyl Ethyl Ketoneis spilledor leaked,takethe following
steps:

* Evacuate and isolate the area of the spill or leak, and
restrictpersonsnotwearingprotectiveequipmentfrom area
of spill or leakuntil clean-upis complete.

* Removeall ignition sources.
* Ventilateareaof spill or leak. - -

* Absorb liquids in vermiculite, dry sand,earth,or a similar

materialanddepositin sealedcontainers.
* KeepMethyl Ethyl Ketoneoutof a confinedspace,suchas

a sewer,becauseof the possibility of an explosion,unless
the seweris designedto preventthe build-up of explosive
concentrations.

* It maybenecessaryto containanddisposeofMethyl Ethyl
Ketone as a HAZARDOUS WASTE. Contact your
Departmentof EnvironmentalProtection (DEP) or your
regional office of the federal Environmental Protection
Agency(EPA) for specificrecommendations.

* If employeesare required to clean-upspills, they must be
properlytrainedandequipped. OSHA 1910.120(q)maybe
applicable.

page6 of 6
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FOR LARGE SPILLS AND FIRES immediatelycall your fire
department.You canrequestemergencyinformation from the
following:

CHEMTREC: (800)424-9300
NJDEPHOTLINE: (609)292-7172

HANDLING AND STORAGE(Seepage3)

FIRSTAID

Jn NJ. P015OW IWFORM,4TIOW1-800-962-1253

Eye Contact
* Immediatelyflush with largeamountsof water for at least

15 minutes,occasionallylifting upperand lower lids. Seek
medicalattention.

Skin Contact
* Quickly removecontaminatedclothing. Immediatelywash

areawith largeamountsof water. Seekmedicalattention.

Breathing
* Removethepersonfrom exposure.
* Beginrescuebreathingif breathinghasstoppedand CPRif

heartactionhasstopped.
* Transferpromptlyto amedicalfacility.

-PHYSICAL DATA

Vapor Pressure: 70.6mm Hg at 68°F(20°C)

Flash Point: 21°F(-6.1°C)

Water Solubility: Soluble

OTHER COMMONLY USED NAMES

ChemicalName:
2-Butanone
Other Names:
MEK; Ethyl Methyl Ketone;Butanone

Not intendedto be copiedand soldfor commercial
purposes.

NEWJERSEYDEPARTMENTOFHEALTH AND
SENIORSERVICES

Rightto Know Program
P0Box 368,Trenton,NJ 08625-0368
(609)984-2202

METHYL ETHYL KETONE
UN 1193 -

127

7 8-93-3

Hazardrating NJ DOH NFPA
FLAMMABILITY - 3

REACTIVITY - 0

POISONOUSGASESARE PRODUCEDIN FIRE
CONTAINERSMAY EXPLODEIN FIRE
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OSHA Chemical Sampling Information
2-Butanone

~4OSHA ChemicalSampling Information- Table of Contents

General Description Field Definitions

NAME: 2-Butanone

SYNONYM(s): Methyl Ethyl Ketone; MEK; Ethyl Methyl Ketone;
Methylethylketone; Composite Constituent

11415: 0430 -

- CAS: 78-93-3

NIOSH: RTECS EL6475000; 21754

DOT: UN1193 Flammable Liquid

DESCRIPTION:

Clear, colorless liquid with a fragrant, mint-like moderately sharp odor.
MW: 72
BP: 175 F
VP: 70 mm

MP: -123 F

Exposure Limits

OSHA GENERAL INDUSTRY STANDARDS: 200 ppm, 590 mg/m3

OSHA CONSTRUCTION INDUSTRY STANDARDS: 200 ppm, 590 mg/m3
TWA

THRESHOLD LIMIT VALUE: 200 ppm, 590 mg/m3 TWA; 300 ppm, 885

mg/m3 STEL (TLV listed for MEK)

RECOMMENDED EXPOSURE LIMIT: 200 ppm TWA, 300 ppm STEL

Health Factors

SYMPTOM(s): Eye, nose irritation; headaches, dizziness; Vomiting

HEALTH EFFECTS: Irritation-Eye, Nose, Throat---Moderate (HE15); Narcosis
(HE8)

ORGAN: CNS, lungs

Monitoring

http://www.osha-slc.gov/ChemSamp_data/CH222300.html 6/30/99
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SLC1:

MEDIA: Two Silica Gel Tubes in series (150/75mg sections, 20/40
mesh)
ANL SOLVENT: Dirnethyl Sulfoxide

MAX V: 3 Liters MAX F: 0.1 L/min (TWA)
MAX V: 1.5 Liters MAX F: 0.1 L/min (STEL)

ANL 1: Gas Chromatography; GC/FID -

REF: 2 (OSHA 16) -

SAE: 0.11
CLASS: Fully Validated

MEDIA: Carbosieve S-Ill Tube (130/65 mg sections; 60/80 mesh)
ANL SOLVENT: Carbon Disulfide : Dimethyl Formamide (99:1)
MAX V: 3 Liters MAX F: 0.05 L/min (TWA)
MAX V: 0.75 Liters MAX F: 0.05 L/min (STEL)
ANL 1: Gas Chromatography; GC/FID
REF: 2 (OSHA 84)
SAE: 0.12
CLASS: Fully Validated

MEDIA: Anasorb 747 (150/75 mg sections; 20/40 mesh)
ANL SOLVENT: Carbon Disulfide -

MAX V: 12 Liters MAX F: 0.20 L/min
ANL 1: Gas Chromatography; GC/FID
REF: 1 (NIOSH 2500)
SAE: 0.10 - -

CLASS: Fully Validated

SECONDARY SAMPLING/ANALYTICAL METHOD (SAM2):

DEVICE: Detector Tube COMPANY: Sensidyne
PART #: 152 RANGE: 0.02-0.6%
CLASS: Mfg DEVICE: Detector Tube COMPANY: Kitagawa
PART #: 139U RANGE: 20-1500 ppm
CLASS: Mfg DEVICE: Instrumentation COMPANY: Foxboro
PART #: MIRAN íA & 13 RANGE: 0.4 ppm © 8.8 um
CLASS: Mfg DEVICE: Instrumentation COMPANY: Foxboro
PART #: MIRAN 103 RANGE: 0-400 ppm © 8.5 um
CLASS: Mfg DEVICE: Instrumentation COMPANY: HNU
PART #: Photoionization Detector
CLASS: Mfg DEVICE: Instrumentation COMPANY: Century
PART #: Organic Vapor Analyzer
CLASS: Mfg

4 OSHA Chemical Sarnoling Information - Table of Contents

Revision Date: 11/17/1998

http://www.osha-slc.gov/ChemSamp_data!CH222300.html 6/30/99
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NIOSH Pocket Guide to ChemicalHazards

2-Butanone - ~CAS78-93-3 -

CH3COCH2CH3 - ~RTECSEL6475000 1

Synonyms& Trade Names DOT ID & Guide
Ethyl methyl ketone,MEK, Methyl acetone,Methyl ethyl ketone 1193 127

1232 127

Exposure
Limits

NIOSHREL: TWA200 ppm (590 mg/rn3) ST 300 ppm (885 mg/rn3)

OSI-TA PELt: TWA 200 ppm (590mg/rn3)

IDLU 3000ppm See:78933 Conversion1 ppm= 2.95 mg/rn3

PhysicalDescription
Colorlessliquid with amoderatelysharp, fragrant, mint- or acetone-likeodor.

MW: 72.1
VP: 78 mmHg

BP: l75~F ~FRZ:-123°F ~[B~l: 28%

IP: 9.54eV Sp.Gr:0.81

PlY: 16°F UEL(200°F):11.4% LEL(200°F):1.4%
ClassTB Flammable Liquid: Fl.P. below 73°Fand BP at or above 100°F.
Incompatibilities & Reactivities
Strongoxidizers,arnines,ammonia,inorganicacids,caustics,isocyanates,pyridines

MeasurementMethod
Carbonbeads;CS2Gaschromatography/Flameionizationdetection;IV [#2500] See:NMAM
INDEX

PersonalProtection & Sanitation -

Skin: Preventskincontact
Eyes:Preventeyecontact
Washskin: Whencontaminated
Remove:Whenwet (flammable)
Change:NR.
Provide:Eyewash

First Aid (Seeprocedures)
Eye:Irrigate inmiediately
Skin:Waterwashimmediately
Breathing:Freshair
Swallow:Medical attentionimmediately

Respirator RecommendationsNIOSH’OSHA -

Up to 3000ppm: (APF = 25)Any supplied-air respirator operated in a continuous-flow
mode~/(APF= 25) Any powered,air-purifyingrespiratorwith organicvaporcartridge(s)~/(APF=
50)Any chemical cartridge respirator with a full facepiece and organicvaporcartridge(s)/(APF=

50) Any air-purifying, full-facepiece respirator (gas mask) with achin-style,front- or back-
mountedorganicvaporcanister/(APF= 50) Any self-containedbreathingapparatuswith a full
facepiece/(APF= 50)Any supplied-airrespiratorwith afull facepiece
Emergencyor plannedentry into unknownconcentrationsor IDLH conditions:(APP = 10,000)
Any self-containedbreathingapparatusthathasafrill facepieceand is operatedin a pressure-
demandorQtherpositive-pressuremode/(APF= 10,000)Any supplied-airrespiratorthat hasafull
facepieceandis operatedin apressure-demandorotherpositive-pressuremodein combination
with an auxiliary self-containedpositive-pressurebreathingapparatus
Escape:(APP = 50) Any air-purifying, fhll-facepiecerespirator(gasmask)with achin-style,front-
or back-mountedorganicvaporcanister/Anyappropriateescape-type,self-containedbreathing
apparatus -

ExposureRoutesml, ingestion,skin and/oreyecontact -- -

http://www.cdc.gov/niosblnpg/npgdOO69.html 7/7/99
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~Symptomsirritation eyes,skin, nose; headache; dizziness; vomiting; dermatitis

Target Organs Eyes, skin, respiratory system,central nervoussystem

[Seealso: INTRODUCTION SeeICSC CARD: 0179 SeeMEDICAL TESTS: 0133

http://www.cdc.gov/niosh./npg/npgdOO69.html 7/7/99
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OSHA Chemical Sampling Information
2-Butanone

4 OSHA ChemicalSarnelingInformation- Tableof Contents

General Description Field DefinitiQn~

NAME: 2-Butanone

SYNONYM(s): Methyl Ethyl Ketone; MEK; Ethyl Methyl Ketone;

Methylethylketone; Composite Constituent

IMIS: 0430

- cAS: 78-93-3

NIOSH: RTECS EL6475000; 21754

DOT: UN1193 Flammable Liquid

DESCRIPTION:

Clear, colorless liquid with a fragrant, mint-like moderately sharp odor.
MW:72
BP: 175 F
VP:7Omm -

MP: -123 F

Exposure Limits

OSHA GENERALINDUSTRY STANDARDS: 200 ppm, 590 mg/m3

OSHA CONSTRUCTION INDUSTRY STANDARDS: 200 ppm, 590 mg/m3

TWA

THRESHOLD LIMIT VALUE: 200pprn, 590 mg/m3 TWA; 300 ppm, 885

mg/m3 STEL (TLV listed for MEK) -.

RECOMMENDED EXPOSURE LIMIT: 200 ppm TWA, 300 ppm STEL

Health Factors

SYMPTOM(s): Eye, nose irritation; headaches, dizziness; Vomiting

HEALTH EFFECTS: Irritation-Eye, Nose, Throat---Moderate (HE1S); Narcosis
(HES) -

ORGAN: CNS, lungs

Monitoring -

http://www.osha-slc.gov/ChemSamp_data/CH222300.html - 6/30/99
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SLC1:

MEDIA: Two Silica Gel Tubes in series (150/75mg sections, 20/40
mesh)

• ANL SOLVENT: Dimethyl Sulfoxide
MAX V: 3 Liters MAX F: 0.1 L/min (TWA)
MAX V: 1.5 Liters MAX F: 0.1 L/min (STEL)

• ANL 1: Gas Chromatography; GC/FID
REF: 2 (OSHA 16)
SAE: 0.11
CLASS: Fully Validated

MEDIA: Carbosieve S-Ill Tube (130/65 mg sections; 60/80 mesh)
ANL SOLVENT: Carbon Disulfide : Dimethyl Formamide (99:1)
MAX V: 3 Liters MAX F: 0.05 L/min (TWA)
MAX V: 0.75 Liters MAX F: 0.05 L/min (STEL)
ANL 1: Gas Chromatography; GC/FID

REF: 2 (OSHA 84)
SAE: 0.12
CLASS: Fully Validated

MEDIA: Anasorb 747 (150/75 mg sections; 20/40 mesh)
ANL SOLVENT: Carbon Disulfide
MAX V: 12 Liters MAX F: 0.20 L/min
ANL 1: Gas Chromatography; GC/FID
REF: 1 (NIOSH 2500)
SAE: 0.10 - -

CLASS: Fully Validated
SECONDARY SAMPLING/ANALYTICAL METHOD (SAM2):

DEVICE: Detector Tube COMPANY: Sensidyne
PART #: 152 RANGE: 0.02-0.6%
CLASS: Mfg DEVICE: Detector Tube COMPANY: Kitagawa
PART #: 139U RANGE: 20-1500 ppm
CLASS: Mfg DEVICE: Instrumentation COMPANY: Foxboro
PART #: MIPAN 1A & 13 RANGE: 0.4 ppm © 8.8 um
CLASS: Mfg DEV1CE: Instrumentation COMPANY: Foxboro
PART #: MIRAN 103 RANGE: 0-400 ppm © 8.5 um
CLASS: Mfg DEVICE: Instrumentation COMPANY: HNU
PART #: Photoionization Detector -

CLASS: Mfg DEVICE: Instrumentation COMPANY: Century
PART #: Organic Vapor Analyzer
CLASS: Mfg

~ OSHA ChemicalSamoling Information - Tableof contents

Revision Date: 11/17/1998

http://www.osha-slc .gov/ChemSamp_data!CH2223 00.html 6/30/99
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NIOSH Pocket Guide to Chemical Hazards

i~2-Butanone ICAS 78933

CH3COCII2CH3 IRTECS EL6475000

I

Synonyms& Trade Names ~‘DOTID & Guide
Ethyl methyl ketone,IVIEK, Methyl acetone,Methyl ethyl ketone 1193 127

• ~1232.i22

Exposure REL: TWA 200 ppm (590 mg/rn3)ST 300 ppm (885 mg/rn3)

Limits - FOSHAPELt: TWA 200ppm (590 mg/rn3)

IDLH 3000 ppm See: 78933 l[Conversion 1 ppm = 2.95 mg/rn3 I
PhysicalDescription
Colorless liquid with a moderately sharp, fragrant, mint- or acetone-likeodor.

72.1 i~?:l75!F 1FRZ: -123°F ~Sol:28%
VP: 78 mrnHg lIP: 9.54eV IS~r: 0.81 1
[Fl.P: 16°F [U~(200°F):11.4% ~LEL(200°F):1.4%
ClasslB FlammableLiquid: Fl.P.below73°Fand BPat or above 100°F. 1
Incompatibilities & Réactivities
Strongoxidizers,amines, ammonia, inorganic acids, caustics, isocyanates, pyridines

MeasurementMethod
Carbonbeads;CS2Gaschromatography/Flameionizationdetection;IV [#2500] See:NMAM

INDEX

PersonalProtection & Sanitation
Skin: Prevent skin contact -

First Aid (Seeprocedures)
Eye: Irrigate immediately

Eyes:Preventeyecontact Skin: Waterwashimmediately
Washskin: Whencontaminated Breathing:Freshair
Remove:Whenwet (flammable) Swallow: Medical attentionimmediately
Change:N.R.
Provide:Eyewash -

- Respirator RecommendationsNIOSH/OSHA - -

Up to 3000ppm: (APF = 25)Any supplied-air respirator operated in a continuous-flow
mode~/(APF= 25) Any powered,air-purifying respirator with organic vapor cartridge(s)~/(APF =

50) Any chemical cartridge respirator with a flail facepieceand organic vapor cartridge(s)/(APF =

50)Any air-purifying, full-facepiece respirator (gasmask) with a chin-style, front- or back-
mountedorganicvaporcanister/(APF= 50)Any self-containedbreathingapparatuswith a fuJi
facepiece/(APF= 50)Any supplied-airrespiratorwith a full facepiece
Emergencyorplannedentry intounknownconcentrationsor IDLH conditions:(APF = 10,000)
Any self-containedbreathingapparatusthathasa full facepieceandis operatedin apressure-
demandor otherpositive-pressuremode/(APF= 10,000)Any supplied-airrespiratorthathasa full
facepieceandis operatedin apressure-demandor otherpositive-pressuremodein combination
with an auxiliary self-containedpositive-pressurebreathingapparatus
Escape:(APF = 50)Any air-purifying, ftill-facepiecerespirator(gasmask)with achin-style,front-
orback-mountedorganicvaporcanister/Anyappropriateescape-type,self-containedbreathing
apparatus — -

ExposureRoutesinhalation,ingestion, skin andloreye contact

http://www.cdc.gov/niosh/npg/npgdOO69.html 7/7/99
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Symptoms irritation eyes, skin, nose; headache; dizziness; vomiting; dermatitis

TargetOrgansEyes,skin, respiratorysystem,central nervous system

Seealso:INTRODUCTION SeeICSC CARD: 0179 SeeMEDICAL TESTS:0133 -

http://www.cdc.gov/niosh/npg/npgdOO69.html 7/7/99
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Pleasereduceyour browserfont size[at bett~ vie~ng andpdnting.
24 HourEn,ergencyTelephone:908-859-2151
CHEMThEC 1400.424-9300
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_______________________________________ CANUTEC: 613-996-6666
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Ait nan-emergencyquestic~sthouldbedirectedlo CustomerService(1400-582-2537)forassistance.

STODDARD SOLVENT

MSDS Number: S6588-.-- EffectiveDate: 12/08/96

1. Product Identification

Synonyms:White spirits; Mineral spirits typeI; Petroleumdistillate
CASNo.: 8052-41-3
MolecularWeight:Not applicableto mixtures.
ChemicalFormula:> 65%ClO or higherhydrocarbons
ProductCodes:VilO

2. Composition/Information on Ingredients -

Ingredient - CA5 No • Percent Hazardous

-- stoddard solvent 8052-41-3 98 - 100% Yes

3. ilazards Identification

EmergencyOverview

DANGER! HARMFUL OR FATAL IF SWALLOWED. AFFECTS CENTRAL
NERVOUS SYSTEM. MAY AFFECT KIDNEYS. FLAMMABLE LIQUID AND

- VAPOR. HARMFUL IF INHALED. CAUSESIRRITATION TO SKIN, EYES
AND RESPIRATORY TRACT. - -

J.T. BakerSAF~T~DATA~m)Ratings(Providedherefor yourconvenience)

HealthRating: I - Slight
FlammabilityRating: 2 - Moderate

http://www.jtbaker.com/msds/.s6588.htm 6/30/99
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ReactivityRating: 0 - None
ContactRating: I - Slight
Lab ProtectiveEquip: GOGGLES;LAB COAT; VENT HOOD;PROPERGLOVES;
CLASS
StorageColorCode:Red(Flammable)

PotentialHealth Effects

Inhalation: -

Effectsaretypically thoseofmosthydrocarbons,dizzinessandeuphorialeading to
unconsciousnessin severecases-Vaporsalsoirritatetherespiratorytract.Symptoms
may includecoughing,difficult breathingandchestpain.A centralnervoussystem
depressant.

Ingestion: -

- Fataldosefor humans estimated at 3-4oz, but ingestionof muchsmalleramountsmay
causelung edemaandpossibledeathbecauseof aspirationinto lungs.

Skin Contact:
Thedefattingactionofthis solventmayleadto soreness,inflammationand,possibly,
dermatitis.

EyeContact:
Vapors may be irritating at concentrationsof 450 ppm andabove (15 minutesexposure)
and contactwith the liquid solventcanbepainful andpossiblydamagingto eyetissues.

- Chronic Exposure:
Chronic exposuremayleadto centralnervoussystemcomplications,blood changes
(aplasticanemia,arareoccurrencethatis potentiallyfatal), anddermatitis.Animal
studieshaveindicatedthepotentialfor liver andkidneydamage.

Aggravation of Pre-existingConditions:
Personswith pre-existingskindisordersor eyeproblemsorimpairedkidneyfunction
maybemoresusceptibleto theeffectsofthesubstance.

4. First Aid Measures

Inhalation: --

Removeto freshair. If not breathing,give artificial respiration.If breathingis difficult,
give oxygen.Getmedicalattention.

Ingestion: -

Aspiration hazard.If swallowed,vomiting mayoccurspontaneously,butDO NOT
INDUCE. If vomiting occurs,keepheadbelow hips to preventaspirationinto lungs.
Nevergive anythingby mouthto anunconsciousperson.Call aphysicianimmediately.

Skin Contact:
Immediatelyflushskin with plenty of soapandwaterfor atleast15 minutes.Remove
contaminatedclothing and shoes.Getmedicalattention.Washclothing beforereuse.
Thoroughlycleanshoesbeforereuse.

EyeContact: -

http://www.jtbaker.comlmsds/s6588.htm 6/30/99
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Immediatelyflush eyeswith plenty of waterfor atleast15 minutes,lifting lowerand
uppereyelidsoccasionally.Get medicalattentionimmediately.

5. Fire Fighting Measures

Fire:
Flashpoint: 38C (IOOF) CC Autoignitiontemperature:232-260C(450-SOOF)
Flammablelimits in air % by volume: lel: 0.8; uel: ca. 6 Flammable.This liquid is near
its lower flammability limit at roomtemperature.Flashpoint mayrangebetween3 8-40
C. Contactwith strongoxidizersmaycausefire.

Explosion:
Above flashpoint, vapor-airmixturesarcexplosivewithin flammablelimits noted

above. Sealedcontainersmayrupturewhenheated.Sensitiveto staticdischarge.

Fire Extinguishing Media: -

Waterspray,dry chemical,alcoholfoam, or carbondioxide. Direct streamofwatercan
scatterandspreadflames.

SpecialInformation:
In theeventofafire, wearfull protectiveclothingandNIOSH-approvedself-contained
breathingapparatuswith full facepieceoperatedin thepressuredemandorotherpositive
pressuremode. Waterspraymaybe usedto keepfire exposedcontainerscool.

6. Accidental Release Measures -

Ventilateareaof leakor spill. Removeall sourcesof ignition. Wearappropriatepersonal
protectiveequipmentasspecifiedin Section8. Isolatehazardarea.Keepunnecessary
andunprotectedpersonnelfrom entering.Containandrecoverliquid whenpossible.Use
non-sparkingtools andequipment.Collectliquid in anappropriatecontaineror absorb
with aninertmaterial (e. g., vermiculite,dry sand,earth),andplacein achemicalwaste
container.Do notusecombustiblematerials,suchassawdust.Donot flush to sewer!If
a leakor spill hasnot ignited,usewatersprayto dispersethevapors,-to protectpersonnel
attemptingto stop leak,andto flushspills awayfrom exposures.J. T. Baker
SOLUSORB(tm)solventadsorbentis recommendedfor spills ofthis product.

7. Handling and Storage

Protectagainstphysicaldamage.Storein acool, drywell-ventilatedlocation,awayfrom
any areawherethefire hazardmaybe acute.Outsideor detachedstorageis preferred.
Separatefrom incompatibles.Containersshouldbe bondedandgroundedfor transfersto
avoidstaticsparks.StorageanduseareasshouldbeNo Smokingareas.Usenon-
sparkingtypetoolsandequipment,includingexplosionproofventilation. Containersof
this materialmaybehazardouswhenemptysincetheyretainproductresidues(vapors,
liquid); observeall warningsandprecautionslisted for theproduct.Do Not attemptto
cleanemptycontainerssinceresidueis difficult to remove.Do not pressurize,cut, weld,
braze,solder,drill, grind or exposesuchcontainersto heat,sparks,flame, static
electricityor othersourcesofignition: theymayexplodeandcauseinjury or death.

http://www.jtbaker.comlmsds/s6588.htm. 6/30/99
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8. Exposure Controls/Personal Protection

Airborne ExposureLimits:
-OSHAPermissibleExposureLimit (PEL): 500 ppm(TWA) -ACGIH ThresholdLimit
Value(TLV): 100 ppm (TWA)

Ventilation System: -

A systemof local andlorgeneralexhaustis recommendedto keepemployeeexposures
belowtheAirborneExposureLimits. Localexhaustventilationis generallypreferred
becauseit cancontroltheemissionsof thecontaminantat its source,preventing
dispersionofit into the generalwork area.Pleasereferto theACGIH document,
Industrial Ventilation,A ManualofRecommendedPractices , mostrecentedition, for
details.Useexplosion-proofequipment.

PersonalRespirators (NIOSH Approved): - -

If theexposurelimit is exceeded,ahalf-faceorganicvapor respiratormaybeworn for up
to tentimesthe exposurelimit or themaximumuseconcentrationspecifiedby the
appropriateregulatoryagencyor respiratorsupplier,whicheveris lowest.A full-face
pieceorganicvaporrespiratormaybeworn up to 50 times theexposurelimit or the
maximumuseconcentrationspecifiedby theappropriateregulatoryagencyor respirator
supplier,whicheveris lowest.Foremergenciesor instanceswheretheexposurelevels
arenot known,useafull-facepiecepositive-pressure,air-suppliedrespirator.
WARNING: Air-purif~’ingrespiratorsdo notprotectworkersin oxygen-deficient
atmospheres.

Skin Protection: -

Rubberorneopreneglovesandadditionalprotectionincluding imperviousboots,apron,
or coveralls,asneededin areasof unusualexposure.

Eye Protection:
Usechemicalsafetygogglesandlorafull faceshieldwheresplashingis possible.
Maintain eye-washfountainandquick-drenchfacilities in work area.

9. Physical and ChemicalProperties

Appearance:
Clear,colorlessliquid.

Odor:
Kerosene-like. -

Solubility:
Insoluble in water. -

Density:
0.79

pH:
No informationfound.

% Volatiles by volume @ 21C (70F):
100

http://www.jtbaker.com]msds/s6588.htm 6/30/99
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Boiling Point:
156-202C(313-396F)

Melting Point:
No informationfound.

VaporDensity(Air=1):
4.8

Vapor Pressure(mm Hg): -

ca. 5 @ 25C (77F)

Evaporation Rate (BuAc=1):
ca.0.08

10. Stability and Reactivity -

Stability:
Stableunderordinaryconditionsof useand storage.

Hazardous DecompositionProducts:
Carbondioxide and carbonmonoxidemayform whenheatedto decomposition.

HazardousPolymerization:
Will not occur.

Incompatibilities: - -

Strongacids,strongoxidizers.

Conditions to Avoid: -

Heat,flames,ignition sourcesandincompatibles.

11. Toxicological Information

No LD5O/LC5Oinformationfoundrelatingto normalroutesof occupationalexposure.-
Investigated as atumorigen. -

\CancerLists\
---NTP Carcinogen---

- Ingredient Known ~nticipated IARC Category

Stoddard Solvent (8052-41-3) - No No None

12. Ecological Information -

Environmental Fate:
No informationfound.

http://www.jtbaker.com/msds/s6588.htm . 6/30/99
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Environmental Toxicity: -

No informationfound.

13. DisposalConsiderations

Whatevercannotbesavedfor recoveryor recyclingshouldbehandledashazardous
wasteandsentto aRCRA approvedincineratoror disposedin aRCRA approvedwaste
facility. Processing,useor contaminationof thisproductmaychangethewaste
managementoptions.Stateandlocaldisposalregulationsmaydiffer from federal
disposalregulations.Disposeof containerandunusedcontentsin accordancewith
federal,stateandlocal requirements. -

14. Transport Information

Domestic(Land, D.O.T.)

ProperShippingName:PETROLEUM DISTILLATES,N.O.S. (STODDARD
SOLVENT)
HazardClass:3
UN/NA: UN 1268
PackingGroup:III -

Informationreportedfor product/size:20L -

International (Water, I.M.O.) -

ProperShippingName:PETROLEUMDISTILLATES, N.O.S.(STODDARD -

SOLVENT)
HazardClass:3.3
UN/NA: UN1268
PackingGroup:III
Informationreportedfor product/size:20L

15. Regulatory Information

\Chemical Inventory Status - Part i\
Ingredient - - TSCA EC Japan Australia

Stoddard Solvent (8052-41-3) Yes Yes No Yes

\Chemical Inventory status - Part 2\
- -Canada--

Ingredient Korea DSL NDSL Phil.

Stoddard solvent (8052-41-3) Yes Yes No Yes

\Federal, State & International Regulations - Part i\

-SARA 302- SARA 313
Ingredient RQ TPQ List Chemical Catg.

Stoddard Solvent (8052-41-3) No No No No

\Federal, State & International Regulations - Part 2\

http://www.jtbaker.com/msds/s6588.htm 6/30/99
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- -RCRA- -TSCA-

Ingredient CERCLA 261.33 8(d)

Stoddard Solvent (8052-41-3) No No No

Chemical Weapons Convention: No TSCA 12(b) : No COTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: Yes Pressure: No
Reactivity: No (Pure / Liquid)

AustralianHazchemCode:3 [Y]E -

PoisonSchedule: S5

WHMIS: -

ThisMSDShasbeenpreparedaccordingto thehazardcriteriaoftheControlledProducts
Regulations(CPR) andtheMSDScontainsall ofthe informationrequiredby theCPR.

16. Other Information

NFPA Ratings: Health: 3 Flammability: 2 Reactivity: 0

Label Hazard Warning:
DANGER! HARMFUL OR FATAL IF SWALLOWED. AFFECTSCENTRAL
NERVOUS SYSTEM. MAY AFFECTKIDNEYS. FLAMMABLE LIQUID AND
VAPOR. HARMFUL IF INHALED. CAUSESIRRITATION TO SKIN, EYES AND
RESPIRATORYTRACT. -

Label Precautions:
Keepawayfrom heat,sparksandflame.Avoid breathingvapor.Keepcontainerclosed.
Useonly with adequateventilation.Washthoroughlyafterhandling.Avoid contactwith
eyes,skin andclothing. -

Label First Aid:
Aspirationhazard.If swallowed,vomiting mayoccur spontaneously,but DO NOT
INDUCE. If vomiting occurs,keepheadbelowhipsto preventaspirationinto lungs.
Nevergive anythingby mouthto anunconsciousperson.Call aphysicianimmediately.
If inhaled,removeto freshair. If notbreathing,give artificial respiration.If breathingis
difficult, give oxygen.Getmedicalattention.In caseofcontact,immediatelyflush eyes
or skin with plenty of waterfor at least15 minutes.Removecontaminatedclothing and

shoes. Washclothingbeforereuse.Getmedicalattention.

Product Use: -

LaboratoryReagent.

Revision Information: -

Pure. New 16 sectionMSDSformat,all sectionshavebeenrevised.

Disclaimer:

Mallinckrodt Baker, Inc. provides the information contained herein in goodfaith
but makesno representationasto its comprehensivenessor accuracy.This
document is intended only as a guide to the appropriate precautionary handling of
the material by a properly trained personusingthis product. Individuals receiving
theinformation must exercisetheir independentjudgment in determining its

http://www.jtbaker.com/msds/s6588.htm . 6/30/99
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appropriatenessfor a particular purpose.MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESSOR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSEWITH

RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE
PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION.
* * * ** * * ** *** * ** * * * ** * ** * *** * ** * ***** * * * ** ** *** * * * * * ** * ** * * ** * * * * * ** ** * ** * ** * *

Prepared by: Strategic ServicesDivision
PhoneNumber:(314) 539-1600(U.S.A.)

http://www.jtbaker.comlmsds/s6588.htm 6/30/99



CAS Number:
DOT Number:

8052-41-3
tiN 1268 (PetroleumDistillates)

RTK Substancenumber: 1736
Date: June1992 Revision: August 1998

HAZARD SUMMARY
* StoddardSolventcanaffectyouwhenbreathedin.
* Exposurecanirritatetheskin, eyes,nose,andthroat.
* StoddardSolventcancausedizziness,lightheadednessand

passingout.
* Repeatedexposuremaycausea rare reactionin somepeople

that destroysblood cells (aplastic anemia). This canbe
fatal.

* Prolongedcontactcancausedrying andcrackingof theskin,
severeirritation andskinulcers.

* Thereareothernamesusedfor StoddardSolvent. This fact
sheet covers Spotting Nap/it/ia, Dry Cleaner Naphtha,
Mineral SpiritsandPetroleumSolvent.

IDENTIFICATION
Stoddard Solvent is a colorlessliquid with a kerosene-like
odor. It is usedto “thin” paints, in coatings,waxesand ink, for
dry cleaning,degreasing,andcleaningin mechanicalshops,and
asa herbicide.

REASON FOR CITATION
* Stoddard Solvent is on the Hazardous SubstanceList

becauseit is regulatedby OSHA and cited by ACGIH,
NIOSH, andDOT.

* Definitions are providedon page5.

HOW TO DETERMINE IF YOU ARE BEING
EXPOSED -

The NewJerseyRight to Know Act requiresmost employersto
labelchemicalsin the workplaceandrequirespublic employers
to provide their employeeswith information and training
concerningchemicalhazardsand controls. The federalOSHA
Hazard CommunicationStandard,1910.1200,requiresprivate
employersto provide similar training and information to their
employees.

* ODOR THRESHOLD=1 to 30 ppm. -

* The rangeof acceptedodor thresholdvaluesis quite broad.

Cautionshouldbeusedin relying on odoraloneasa warning

of potentiallyhazardousexposures. - -

WORKPLACE EXPOSURE LIMITS
OSHA: The legalairbornepermissibleexposurelimit (PEL)

is 2900mg/rn3averagedoveran 8-hourworkshift.

NI0SH: The recommendedairborne exposure limit is
350 mg/rn3 averagedover a 10-hourworkshift ~
1,800 mg/rn

3
not to be exceeded during any 15

minuteworkperiod.

ACGIH: The recommendedairborne exposure limit is
525 mg/rn3averagedoveran8-hourworkshift.

WAYS OF REDUCING EXPOSURE
* Where possible,encloseoperationsand use local exhaust

ventilationat the site of chemicalrelease. If local exhaust
ventilation or enclosureis not used,respiratorsshouldbe
worn.

* Wearprotectivework clothing.
* - Washthoroughly immediately after exposureto Stoddard

Solvent.
* Post hazardand warninginformation in the work area. In

addition, aspartofanongoingeducationandtrainingeffort,
communicateall information on the health and safety
hazards of Stoddard Solvent to- potentially exposed
workers.

* Exposure to hazardoussubstancesshould be routinely

evaluated.This may include collectingair samples. Under
OSITA 1910.20, you have a legal right to obtain copies of
samplingresultsfrom your employer.

* If you think you are experiencin~any work-relatedhealth
problems, see a doctor trained to recognizeoccupational
diseases.Takethis FactSheetwith you.

CommonName: STODDARD SOLVENT
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This Fact Sheet is a summarysource of information of ~fl
potential and most severehealth hazardsthat may result from
exposure. Duration of exposure,concentrationof the substance
and other factors will affect your susceptibilityto any of the
potentialeffectsdescribedbelow.

MEDICAL

Medical Testing
If symptoms develop or overexposure is suspected, the
following maybeuseftil:

HEALTH HAZARD INFORMATION

Acute Health Effects
The following acute (short-term) health effects may occur
immediatelyorshortly afterexposureto StoddardSolvent:

* Exposurecanirritate theskin, eyes,nose,andthroat.
* StoddardSolventcancausedizziness,lightheadednessand

passingout.

Chronic Health Effects
The following chronic (long-term) health effects can occur at
sometime afterexposureto StoddardSolventand can last for
monthsoryears:

Cancer Hazard
* Accordingto the informationpresentlyavailableto the New

JerseyDepartmentof Health and SeniorServices,Stoddard
Solventhasnot beentestedfor its ability to causecancerin
animals.

Reproductive Hazard
* According to the informationpresentlyavailableto theNew

JerseyDepartmentof Healthand SeniorServices,Stoddard
Solvent has not been tested for its ability to affect
reproduction.

Other Long-Term Effects
* Repeatedexposuremaycausea rarereaction in somepeople

that destroysblood cells (aplastic anemia). This can be
fatal.

* Prolongedcontactcancausedrying andcrackingof the skin,
severeirritation andskin ulcers.

* This chemical has not been adequately evaluated to
determinewhetherbrainor other nervedamagecould occur
with repeatedexposure. However,many solventsand other
petroleum-basedchemicalshavebeenshown to causesuch
damage. Effects may include reduced memory and
concentration,personalitychanges(withdrawal, irritability),
fatigue, sleep disturbances,reduced coordination, and/or
effects on nerves supplying internal organs (autonomic
nerves)and/ornervesto the armsand legs (weakness,“pins
andneedles”).

* Completebloodcount.
* Evaluate for brain effects such as changesin memory,

- concentration, sleeping pattems and mood (especially
- irritability and socialwithdrawal),as well as headachesand

fatigue. Considerevaluationsof the cerebellar,autonomic
and peripheralnervous systems. Positive and borderline
individuals should be referred for neuropsychological
testing.

Any evaluationshould include a careful history of past and
presentsymptomswith an exam. Medical tests that look for
damage already done are jfl a substitute for controlling
exposure.

Requestcopiesofyour medicaltesting. You havea legalright
tothis informationunderOSHA 1910.20. -

WORKPLACECONTROLSAND PRACTICES

Unlessa lesstoxic chemicalcanbe substitutedfor a hazardous
substance, ENGINEERING CONTROLS are the most
effective way of reducingexposure. The best protection is to
encloseoperationsand/or provide local exhaustventilation at
the site of chemical release. Isolating operationscan also
reduce exposure. Using respiratorsor protectiveequipmentis - -

less effective than the controls mentioned above, but is
sometimesnecessary.

In evaluatingthe controlspresentin your workplace,consider:
(I) how hazardousthe substanceis, (2) how much of the
substanceis releasedinto the workplace and (3) whether
harmful skin or eye contact could occur. Special controls
should be in place for highly toxic chemicals or when
significantskin, eye, or breathingexposuresarepossible.

In addition,the following control is recommended:

* Where possible, automatically pump liquid Stoddard

Solventfrom drums or other storagecontainersto process
containers.
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Good WORIC PRACTICES can help to reduce hazardous
exposures.The following work practicesarerecommended:

* Workers whose clothing has been contaminated by
Stoddard Solvent should change into clean clothing
promptly.

• Contaminated work clothes should be laundered by
individuals who have been informed of the hazards of
exposureto StoddardSolvent.

* Eye wash fountains should be provided in the immediate
work areafor emergencyuse.

* If thereis thepossibilityof skinexposure,emergencyshower
facilities shouldbeprovided.

* On skin contactwith StoddardSolvent, immediatelywash
orshowertoremovethe chemical. -

* Do not eat, smoke, or drink where StoddardSolvent is
handled,processed,or stored, since the chemical can be
swallowed. Washhandscarefullybeforeeatingor smoking.

PERSONAL PROTECT1VE EQUIPMENT

WORKPLACE CONTROLS ARE BETTER THAN
PERSONAL PROTECTIVE EQUIPMENT. However, for
some jobs (suchas outsidework, confined spaceentry, jobs
done only once in a while, or jobs done while workplace
controlsarebeinginstalled),personalprotectiveequipmentmay
be appropriate.

OSHA 1910.132 requires employers to determine the
appropriatepersonalprotectiveequipmentfor each hazardand
to train employees on how and when to use protective
equipment.

The following recommendationsare only guidelinesand may
notapply toeverysituation.

Clothing
* Avoid skin contactwith StoddardSolvent. Wearsolvent-

resistantgloves and clothing. Safetyequipmentsuppliers/
manufacturerscan provide recommendationson the most
protectiveglove/clothingmaterialfor your operation.

* All protective clothing (suits, gloves, footwear, headgear)
shouldbe clean,availableeachday,andputon beforework.

* Safety equipment manufacturersrecommend Nitrile or
PolyvinylAlcoholasa protectivematerial.

EyeProtection
* Wear splash-proofchemical gogglesand face shieldwhen

working with liquid, unless full facepiece respiratory
protectionisworn.

Respiratory Protection
IMPROPER USE OF RESPIRATORSIS DANGEROUS.
Such equipmentshould only be used if the employerhas a
written programthat takesinto accountworkplaceconditions,
requirements for worker training, respirator fit testing and
medicalexams,asdescribedinOSHA 1910.134.

* Where the potential exists for exposuresover350 mglm3,

usea MSHA/NIOSH approvedfull facepiecerespiratorwith
- an organic vaporcartridge/canister.Increasedprotection is

obtained from full facepiece powered-air puri~’ing
respirators.

* If while wearinga filter, cartridgeor canisterrespirator,you
cansmell, taste,or otherwisedetectStoddardSolvent,or in
the case of a full facepiecerespiratoryou experienceeye
irritation, leave the area immediately. Check to make sure
the respirator-to-faceseal is still good. If it is, replacethe
filter, cartridge, or canister. If the seal is no longer good,
you mayneedanewrespirator.

* Be sure to consider all potential exposures in your
workplace. You may need a combination of filters,
prefilters,cartridges,or canistersto protectagainstdifferent
forms of a chemical (suchas vaporand mist) or againsta
mixtureof chemicals.

* Where the potential for high exposure exists, use a
MSHA/NTOSH approvedsupplied-airrespiratorwith a full
facepieceoperatedin a pressure-demandor other positive-
pressuremode. For increasedprotectionusein combination
with- an auxiliary self-contained- breathing apparatus
operatedin a pressure-demandor other positive-pressure
mode.

* Exposureto 20,000mg/rn3 is immediatelydangerousto life
and health. If the possibility of exposure above
20,000 mg/rn3 exists,use a MSHA1NIOSH approvedself-
containedbreathingapparatuswith a full facepieceoperated
in continuousflow orotherpositivepressuremode.

QUESTIONS AND ANSWERS -

Q: If I haveacutehealtheffects,will I latergetchronichealth
effects?

A: Not always. Most chronic (long-term) effectsresultfrom
repeatedexposuresto achemical.

Q: Can I get long-termeffectswithouteverhavingshort-term
effects?

A: Yes, becauselong-term effectscan occur from repeated
exposuresto a chemicalatlevels nothigh enoughto make

- you immediatelysick.

Q: What are my chancesof getting sick when I have been
exposedtochemicals?

A: The likelihood of becoming sick from chemicals is
increasedas the amount of exposure increases. This is
determined by the length of time and the amount of
materialto which someoneis exposed.
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Q: Whenarehigherexposuresmorelikely?
A: Conditions which increase risk of exposure include

physical and mechanical processes (heating, pouring,
spraying,spills and evaporationfrom large surface areas
suchasopencontainers),and “confined space”exposures
(working insidevats,reactors,boilers,small rooms,etc.).

Q: Is the risk of getting sick higher for workers than for
communityresidents?

A: Yes. Exposuresin thecommunity,exceptpossiblyin cases
of fires or spills,are usuallymuchlower thanthosefound
in theworkplace. However,peoplein the communitymay
be exposedto contaminatedwater aswell asto chemicals
in the air overlong periods. Becauseof this, and because
of exposureof children or peoplewho are already ill,
communityexposuresmaycausehealthproblems.

Thefollowing informationis availablefrom:

NewJerseyDepartmentof HealthandSeniorServices
OccupationalDiseaseandInjury Services
P0Box 360
Trenton,NJ 08625-0360
(609)984-1863

- (609)292-5677(fax)

Webaddress: http://www.state.nj.us/health/eoh/odisweb/

IndustrialHveieneInformation
Industrial hygienists are available to answeryour questions
regarding the control of chemical exposuresusing exhaust
ventilation, specialwork practices, good housekeeping,good
hygienepractices,and personalprotectiveequipmentincluding
respirators. In addition, theycanhelp to interpretthe results of
industrialhygienesurveydata.

Medical Evaluation
If you think you are becoming sick becauseof exposureto
chemicalsat your workplace, you may call personnelat the
Department of Health and Senior Services, Occupational
Disease and Injury Services,who can help you find the-
informationyou need.

PublicPresentations
Presentationsand educationalprogramson occupationalhealth
or the Right to Know Act can be organizedfor labor unions,
tradeassociationsandothergroups.

Ri2htto Know InformationResources
The Right to Know Infoline (609) 984-2202 can answer
questionsabout the identity and potential health effects of
chemicals,list of educationalmaterialsin occupationalhealth,
referencesused to preparethe Fact Sheets~preparationof the
Right to Know survey, education and training programs,
labeling requirements,and general information regardingthe
Right to KnowAct. Violations of the lawshouldbe reportedto
(609) 984-2202.
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DEFINITIONS

ACGIR is the American Conference of Governmental A mutagenis a substancethatcausesmutations.A mutation is
Industrial Hygienists.It recommendsupperlimits (calledTLVs) a changein the geneticmaterial in a body cell. Mutationscan

for exposureto workplacechemicals. leadtobirth defects,miscarriages,or cancer. -

A carcinogenis a substancethat causescancer. NAERG is the North American Emergency Response
Guidebook. It wasjointly developedby TransportCanada,the

The CAS number is assigned by the Chemical Abstracts United StatesDepartmentof Transportationand the Secretariat
Servicetoidenti~’a specificchemical, of CommunicationsandTransportationof Mexico. It is a guide

for first respondersto quickly identi& the specific or generic
A combustiblesubstanceis a solid, liquid or gasthatwill burn, hazardsof materialinvolved in a transportationincident,and to

- protect themselvesand the generalpublic during the initial
A corrosive substanceis a gas, liquid or solid that causes responsephaseof the incident. -

irreversibledamagetohumantissueor containers.
NC! is the National Cancer Institute, a federal agencythat

PEP is the New Jersey Department of Environmental determinesthecancer-causingpotential ofchemicals.
Protection.

NFPA is theNational FireProtectionAssociation. It classifies
DOT is the Departmentof Transportation,the federal agency substancesaccordingto their fire andexplosionhazard.
thatregulatesthe transportationof chemicals.

NIOSU is the National Institute for OccupationalSafety and
EPA is the EnvironmentalProtection Agency, the federal Health. It testsequipment,evaluatesand approvesrespirators,
agencyresponsiblefor regulatingenvironmentalhazards, conductsstudiesof workplacehazards,and proposesstandards

to OSHA.
A fetusis anunbornhumanor animal.

NTPis theNational Toxicology Programwhich testschemicals
A flammablesubstanceis a solid, liquid, vaporor gas that will andreviewsevidencefor cancer.
ignite easilyandbumrapidly. -

— OSHA is the OccupationalSafetyand Health Administration,
The flash point is the temperatureat which a liquid or solid which adoptsandenforceshealthandsafetystandards.
gives offvaporthat canform a flammablemixture with air. -

PEOSHAis the Public EmployeesOccupationalSafety and
UHAG is the HumanHealth AssessmentGroupof the federal HealthAct, a state law which setsPELs for New Jerseypublic
EPA. employees.

IARC is the International Agency for Researchon Cancer,a ppmmeanspartsof a substancepermillion parts of air. It is a
scientific group that classifies chemicalsaccording to their measureofconcentrationby volumein air.
cancer-causingpotential. -

- A reactive substanceis a solid, liquid or gas that releases
A miscible substanceis a liquid or gasthat will evenly dissolve energyundercertainconditions.
in another. -

A teratogen is a substancethat causes birth defects by
mg/rn3meansmilligrams ofa chemicalin a cubicmeterof air. damagingthe fetus. -

It is a measureof concentration(weight/volume).
TLV is the Threshold Limit Value, the workplace exposure

MSHA is the Mine Safety and Health- Administration, the limit recbmmendedby ACGIR.
federal agencythat regulatesmining. It also evaluatesand
approvesrespirators. The vaporpressureis a measureof how readily a liquid or a

solid mixes with air at its surface. A higher vaporpressure
- indicates a higher concentrationof the substancein air and

thereforeincreasesthe likelihood of breathingit in.
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CommonName: STODDARD SOLVENT
DOTNumber: UN 1268 (PetroleumDistillates)
NAERG Code: 128
CAS Number: 805241-3

Hazard Rating Key: 0—minimal; I slight; 2moderate;
3—ierious;4—severe

FIRE HAZARDS

* StoddardSolventisa COMBUSTIBLE LIQUID.
* Usedry chemical,CO2, or foamextinguishers.
* POISONOUSGASESARE PRODUCEDTN FIRE.
* Cool fire exposedcontainerswith water. - -

* If employeesare expectedto fight fires, theymustbe trained

andequippedas statedin OSHA 1910.156.

SPILLS AND EMERGENCIES

If StoddardSolvent is spilled or leaked, take the following
steps:

* Evacuatepersonsnotwearingprotectiveequipmentfrom area

of spill or leakuntil clean-upis complete.
* Removeall ignition sources.
* Absorb liquids in vermiculite, dry sand, earth, or a similar

materialanddepositin sealedcontainers. -

* It may be necessaryto contain and dispose of Stoddard
Solvent as a HAZARDOUS WASTE. Contact your
Department of Environmental Protection (DEP) or your
regional office of the federal Environmental Protection
Agency(EPA) for specificrecommendations.

* If employeesare required to clean-up spills, they must be
propetly trained and equipped. OSHA 1910.120(q)may be
applicable.

FOR LARGE SPILLS AND FIRES immediatelycall your fire
department.You can requestemergencyinformation from the
following:

CHEMTREC: (800)424-9300 -

NIDEP HOTLINE: (609)292-7172

HANDLING AND STORAGE

* Prior to working with Stoddard Solvent you should be

trainedon its properhandlingandstorage.
* Stoddard Solvent is not compatible with STRONG

OXIDIZERS (such as CHLORINE, BROMINE and
FLUORINE).

* Store in tightly closedcontainersin a cool, well-ventilated
areaawayfrom HEAT.

~ StoddardSolventattackssomeforms of plastics,rubberand
coatings.

* Sourcesof ignition, such as smoking and open flames, are
prohibited where Stoddard Solvent is used, handled, or
stored in a manner that could create a potential fire or
explosionhazard.

FIRSTAID

In NJ. POISUWTWFORMATTON1-800-764-7661

Eye Contact
- * Immediatelyflush with largeamountsof water for at least 15

minutes,occasionallylifting upperandlower lids.

Skin Contact
* Quickly remove contaminatedclothing. Immediatelywash

contaminatedskinwith largeamountsof soapandwater.

Breathing -

* Removethepersonfrom exposure.
* Begin rescuebreathingif breathinghasstoppedand CPRif

heartactionhasstopped.
* Transferpromptlyto a medicalfacility.

PHYSICAL DATA

Vapor Pressure: 2 mmHg at 68°F(20°C)

Flash Point: 102°F(39°C)to 140°F(60°C)
Water Solubility: Insoluble

OTHER COMMONLY USED NAMES

Chemical Name:
StoddardSolvent
Other Names: -

SpottingNaphtha;Dry CleanerNaphtha;Mineral Spirits;
PetroleumSolvent -

Not intendedto.becopiedand sold-for commercial
purposes. -

NEW JERSEYDEPARTMENTOFHEALTH AND
SENIORSERVICES

Right to Know Program
P0 Box 368, Trenton,NJ 08625-0368
(609) 984-2202

Hazardrating NJDHSS NFPA
FLAMMABILITY 2 -

REACTIVITY 0 - -

COMBUSTIBLE
POISONOUSGASESARE PRODUCEDIN FIRE
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OSHA Chemical Sampling Information
Stoddard Solvent

4 OSHA Chemical Saniplina Ipftrmation - Table of Contents

GeneralDescription - Field Definitions

NAME: Stoddard Solvent

SYNONYM(s): Dry cleaning safety solvent; Mineral spirits

IMIS: 2270

CAS: 8052-41-3

NIOSH: RTECS W38925000; 78819 -

DESCRIPTION:

Colorless liquid with a kerosene-like odor.
MW: approx. 144
BP: 302 to 392 F
VP: approx. 2 mm -

Exposure Limits- —

OSHA GENERAL INDUSTRY STANDARDS: 500 ppm, 2900 mg/m3

OSHA CONSTRUCTION INDUSTRY STANDARDS: 200 ppm, 1150 mg/m3
TWA -

THRESHOLD LIMIT VALUE: 100 ppm, 525 mg/m3 TWA

RECOMMENDED EXPOSURE LIMIT: 350 mg/m3 TWA, 1800 mg/m3 Ceiling
(15 mm) -

- Health Factors

SYMPTOM(s); Eye, nose, throat irritation; dizziness; dermatitis

HEALTH EFFECTS: Irritation-Eye, Nose, Throat, Skin---Mild (HE16); Narcosis
(HE8)

ORGAN: Skin, eyes, respiratory system, CNS

Monitoring

SLC1:

http://www.osha-slc.gov/ChemSamp_data!CH.268000.html 6/30/99
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MEDIA: Charcoal Tube (100/50 mg sections, 20/40 mesh)
ANL SOLVENT: Carbon Disulfide

ALT SOLVENT: (99:1) Carbon Disulfide/Dimethylformamide
ALT SOLVENT: (95:5) Methylene Chloride/MethanolMAX V: 15 Liters MAX F: 0.2 L/min

ANL 1: Gas Chromatography; GC/FID
REF: 2 (OSHA 48)
SAE: 0.16
CLASS: Fully Validated

SECONDARY SAMPLING/ANALYTICAL METHOD (SAM2):

DEVICE: Detector Tube COMPANY: Sensidyne
- PART #: 128 RANGE: 100-8000 mg/m3

CLASS: Mfg DEVICE: Instrumentation COMPANY: HNU
PART #: Photoionization Detector
CLASS: Mfg DEVICE: Instrumentation COMPANY: Foxboro
PART #: MIRAN 1A & 13 RANGE: 0.1 ppm © 3.4 urn
CLASS: Mfg

-4 OSHA Chemical Samplinp Information - Table of Contents

Revision Date: 06/13/1994

http://www.osha-slc.gov/ChemSamp_dataJCHj68000.html 6/30/99
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NIOSH Pocket Guide to Chemical Hazards

~Stoddardsolvent 8052-41-3 t
WJ8925000

Synonyms& Trade Names ~[i~OT ID & Guide
Dry cleaningsafetysolvent,Mineral spirits,Petroleumsolvent,Spotting 1268 128 (petroleum
naphtha[Note: A refinedpetroleumsolventwith aflashpoint of 102- distillate)
110°F,boiling point of309-396°F,andcontainingg>65% C10 orhigher
hydrocarbons.]

Exposure ~INIosH REL: TWA 350mg/rn3 C 1800mg/rn3 [15-minute]

Limits ~HA PELt: TWA 500 ppm (2900mg/rn3)

IDLH 20,000mg/rn3 See:8052413 ~jICOnversion

-

PhysicalDescription
Colorlessliquid with akerosene-likeodor.

MW: Varies ~BP:309-396°F ~FRZ:? Insoluble

LVP: ? ~IP:? {~pGr:0.78
Fl.P: 102-110°F ft~~L:? ~LEL:? -

ClassII CombustibleLiquid: Fl.P.at or above100°Fandbelow 140°F;
Incompatibilities & Reactivities
Strongoxidizers -

J
I
~

MeasurementMethod - -

Charcoaltube;CS2Gaschromatography/Flameionizationdetection;IV [#1550,Naphthas]See:
NMAM INDEX

PersonalProtect
Skin: Preventskin
Eyes:Preventeye

ion & Sanitation ]First Aid (Seeprocedures) 1
contact Eye:Irrigate immediately
contact Skin: Soapwashpromptly

Washskin: Whencontaminated Breathing:Respiratorysupport
Remove:Whenw
Change:N.R.

et or contaminated Swallow:Medical attentionimmediately

-

Respirator RecommendationsNIOSH
Up to 3500mg/m3: (APF = 10) Any chemicalcartridgerespiratorwith organicvaporcartridge(s)
*/(APF = 10) Any supplied-airrespirator*

Up to 8750mg/nf: (APF = 25)Any supplied-airrespiratoroperatedin acontinuous-flow
rnode*/(APF= 25)Any powered,air-purifyingrespiratorwith organicvaporcartridge(s)*
Up to 17,500rng/m~:(APF = 50)Any chemicalcartridgerespiratorwith afull facepieceand
organicvaporcartridge(s)/(APF= 50) Any air-purifying, full-facepiecerespirator(gasmask)with
a chin-style,front- or back-mountedorganicvaporcanister/(APF= 50)Any powered,air-purifying
respiratorwith atight-fitting facepieceandorganicvaporcartridge(s)*/(APF= 50) Any self-
containedbreathingapparatuswith afull facepiece/(APF= 50)Any supplied-airrespiratorwith a
full facepiece- - -

Up to 20,000mg/rn3: (APF = 2000)Any supplied-airrespiratorthat hasafull facepieceandis
operatedin apressure-demandor otherpositive-pressuremode
Emergencyorplannedentry intounknownconcentrationsor IDLH conditions:(APF = 10,000)

http://www.cdc.gov/niosh/npg!npgdOS69.htrnl 7/7/99
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~ny self-containedbreathingapparatusthathasa full facepieceandis operatedin apressure-
demandorotherpositive-pressurernode/(APF= 10,000)Any supplied-airrespiratorthathasa full
facepieceandis operatedin apressure-demandor otherpositive-pressurernodein combination
with an auxiliary self-containedpositive-pressurebreathingapparatus
Escape:(APF = 50) Any air-purifying, flill-facepiece respirator(gasmask)with achin-style,front-
orback-mountedorganicvaporcanister/Anyappropriateescape-type,self-containedbreathing
apparatus _________ ____________ _______

tijosure Routesinhalation,ingestion,skin and/oreyecontact
S~ptomsirritation eyes,nose,throat;dizzinessdermatitis;chemicalpneumonia(aspiration
liquid); in animals:kidneydamage -

Target OrgansEyes,skin, respiratorysystem,centralnervoussystem,lddii~~s I
S~also:INTRODUCTION S~ëiCSCCARD: 0361 SeeMEDICAL TESTS:022~~J

http://www.cdc.gov/niosh/npg/npgdO569.html 7/7/99
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NIOSH Pocket Guide to ChemicalHazards

Petroleum clistillates (naphtha) ~CAS8002-05-9

IRTECS SE7449000 i
f~nonyms& TradeNames 7DOT ID & Guide
IAliphatic petroleumnaphtha,Petroleumnaphtha,Rubbersolvent ik 255 128

~Exposure ~cIOSHREL: TWA 350 rng/m3C 1800mg/m3 [15-minute]

Limits ~OSHAPELt: TWA 500ppm(2000mg/m3)

IDLH 1100ppm [10%LEL] See:8002059 J[~nversion1 ppm= 4.05 mg/rn3

PhysicalDescription
Colorlessliquid with agasoline-orkerosene-likeodor. [Note: A mixtureofparaffins(CS to C13)
that maycontaina smallamountof aromatichydrocarbons.]

99 (approx) JLBP: 86-460°F JFRZ: -99°F ~Sol: Insoluble
VP: 40 mmHg(approx~J[IP:? IISp.Gr: 0.63-0.66

Fl.P: -40 to -86°F ~j[UEL: 5.9% ILEL: 1.1%

I!lammableLiquid
Incompatibilities & Reactivities
Strongoxidizers

MeasurementMethod
Charcoaltube; CS2Gaschromatography/Flameionizationdetection;IV [#1550,Naphthas]See:
NMAM INDEX - - -

-

PersonalProtection & Sanitation
Skin:Preventskin contact
Eyes:Preventeyecontact
Washskin: Whencontaminated
Remove:Whenwet (flammable)
Change:N.R.

First Aid (Seeprocedures)
Eye:Irrigate immediately
Skin: Soapwashpromptly
Breathing:Respiratorysupport
Swallow:Medicalattentionimmediately

-

RespiratorRecommendationsNIOSH
Up to 850 ppm: (APF = 10) Any supplied-airrespirator
Up to 1100ppm: (APF = 25)Any supplied-airrespiratoroperatedin acontinuous-flow
mode*/(APF = SO)Any self-containedbreathingapparatuswith a full facepiece/(APF= SO) Any
supplied-airrespiratorwith afull facepiece
Emergencyorplannedentry i:nto unknownconcentrationsor IDLH conditions:(APP= 10,000)
Any self-containedbreathingapparatusthathasa full facepieceandis operatedin apressure-
demandor otherpositive-pressuremode/(APF= 10,00-0)Any supplied-airrespiratorthathasafull
facepieceandis operatedin apressure-demandorotherpositive-pressuremodein combination
with an auxiliary self-containedpositive-pressurebreathingapparatus
Escape:(APP= SO)Any air-purifying, full-facepiecerespirator(gasmask)with achin~style,front-
orback-mountedorganicvaporcanister/Anyappropriateescape-type,self-containedbreathing
apparatus -

IExposureRoutesinhalation,ingestion,skinand/oreyecontact
~ymptoms irritation eye~,nose,throat;dizziness,drowsiness,headache,nausei~drycrackedskin;
~emical pneumonia(aspirationliquid) ______________________ _______________________

http://www.cdc.gov/nioshlnpg/npgdO492.html 7/7/99
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~TargetOrgans Eyes, skin, respiratorysystem7~i5fralnervoussystem

Seealso: INTRODUCTION

http://www.cdc.gov/niosh/npg/npgdO492.html - 7/7/99
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International Chemical Safety Cards

ETHANOL (ANHYDROUS) - ICSC: 0044

- ETHANOL (ANHYDROUS)
Ethyl alcohol

CH3CH2OHIC2H6OH
Molecularmass:46.1 -

CAS #64-17-S -

RTECS# KQ6300000 -

ICSC# 0044
IUN# 1170
[EC # 603-002-00-S

—I ~
- HAZARD! I
EXPOSURE

-ACUTE HAZARDS!
SYMPTOMS PREVENTION

-

FIRSTAID/
FIRE FIGHTING

• FIRE ~ighly flammable. H NO openflames,NO sparks,
andNO smoking.NO contact
with strongoxidants.

Pd~F,acoE6lresisi~iif±b~iii~
waterin large amounts,carbon
dioxide. -

EXPLOSION

I_

Vapour/aftmixtures are
explosive,

Closedsystem,ventilation,
explosion-proofelectrical
equipmentandlighting. Do
NOT usecompressedair for

filling, discharging,orhandling.

In caseof tire: keepdrums,etc.,
cool by sprayingwith water.

[TEXPOSflE~
ii[. INHALATION1

•

L ILc EDrowsiness.Rca acIc. Ventilation, local exhaust,or
~~gue. breathingprotection. L~re5hair, rest.

~Rinseandthenwashskin withskin. Protectivegloves. IRemovecontaminatedclotheifl
waterandsoap.

1

• EYES
Redness.Pain. Burning. Safetygoggles. Ffr~trinse with pkntyof water

for severalminutes(remove
contactlensesif easily
possible),then take,to a doctor.

• INGESTION I
I
~rning sensation.Confusion.
Dizziness.Headache,
Unconsciousness. -

Do not eat,drink, orsmoke
during work,

Rinsemouth.Refëiformedical1
attention.

I
-SPILLAGE DISPOSAL STORAGE

-

PACKAGING &
LABELLING

Collectleaking andspilled liquid in I
sealablecontainersasfar aspossible. I
Washawayremainderwith plentyof F
water.

Fireproof.Separatedfrom strong
oxidants. F symbol

R: 11
S: (2-)7-16
U}T HazardClass:3

SEEIMPORTANT INEORMATION ON BACK -~

ICSC: 0044 Preparedin thecontextof cooperationbetweentheInternationalProgrammeon ChemicalSafety& the jcommissionoftheEuropeancommunities© IPCS CEC 1993

http:Ysiri.uvrn.edu/msds/mf/cards/file/0044.html 6/30/99
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International Chemical SafetyCards

PHYSICAL STATE; APPEARANCE:
COLOURLESSLIQUID , WITh
CHARACTERISTICODOUR.

PHYSICAL DANGERS:
Thevapourmixeswell with air, explosive
mixturesareeasilyformed. -

CHEMICAL DANGERS:
Reactsslowly with calciumhypochiorite,
silveroxide andammonia,causingfire and
explosionhazard.Reactsviolently with strong
oxidantssuchasnitric acid,silvernitrate,
mercuricnitrateormagnesiumperchlorate,
causingfire andexplosionhazard.

OCCUPATIONAL EXPOSURE LIMITS
(OELs):
TLV: 1000ppm; 1880 mg/m3(as TWA)
(ACOTH 1993-1994).
MAK: 1000ppm; 1900mg/m3IV (1992).
MAK: classD (1992).

ICSC: 0044

ROUTES OF EXPOSURE:
Thesubstancecanbeabsorbedinto thebody
by inhalationof its vapourandby ingestion.

INHALATION RISK:
A harmful contaminationoftheair will be
reachedratherslowly on evaporationofthis
substanceat20°C.

EFFECTS OF SHORT-TERM
EXPOSURE: -

The substanceirritates theeyes.Inhalationof
high concentrationofvapourmaycause
irritation oftheeyes andrespiratorytract. The
substancemaycauseeffectson thecentral
nervoussystem.

EFFECTS OF LONG-TERM OR -

REPEATEDEXPOSURE:
The liquid defatsthe skin. The substancemay
haveeffectson theupperrespiratorytractand
centralnervoussystem, resultingin irritation,
headache,fatigue andlackofconcentration.
Chronic ingestionof ethanolmaycauseliver
cirrhosis.

ETHANOL (ANHYDROUS)

I

M

P

0

R

T

A

N

T

D

A

T

A

PHYSICAL
PROPERTIES

Boiling point: 79°C - Relativedensityofthevapour/air-mixtureat
Melting point: -117°C 20°C(air = 1): 1.03
Relativedensity(water= 1): 0.8 Flashpoint: 13°Cc.c.
Solubility in water:miscible AutO-ignition temperature:363°C
Vapourpressure,kPaat20°C:5.8 Explosivelimits, vol% in air: 3.3-19
Relativevapourdensity(air= 1): 1.6 OctanoJlwaterpartitioncoefficientaslog

Pow: -0.32 -

ENVIRONMENTAL

I DATA
1
~

NOTES
Ethanolconsumptionduring pregnancymayadverselyaffecttheunbornchild.

TransportEmergencyCard:TEC (R)-32
NFPA Code:HO; F 3; R 0;

ADDITIONAL INFORMATION

ICSC: 0044 - ETHANOL (ANHYDROUS)J
- ©IPC5,CEC,1993 -

NeithertheCECor the IPCSnoranypersonactingon behalfof the CEC ortheJPCSis
IMPORTANT responsiblefor the u~ewhich might bemadeofthis information.This cardcontainsthe collectiveI

LEGAL jlviews ofthe IPCSPeerReviewCommitteeandmaynotreflect in all casesall the detailed I
NOTICE: requirementsincluded in nationallegislationon the subject.Theusershould verifly complianceofI

~thecardswith therelevantlegislation in thecountryofuse. - I

http://siri.uvm.edu/msds/mf/cards/file/0044.html 6/30/99



WewJerseyDepartmentofHeatthiandSenior Services

HAZARDOUS SUBSTANCEFACT SHEET

CommonName: ETHYL ALCOHOL

RTK Substancenumber: 0844
Date: July 1990 Revision: January1996

HAZARD SUMMARY
* Ethyl Aicohol can affect you when breathedin and by

passingthroughyourskin.
* EthylAlcohol may causemutations.Handlewith extreme

caution.
* High concentrationsmaydamagethe fetus.
* Ethyl Alcohol canirritate the skin. Repeatedcontactcan

dry the skin, with cracking,peelinganditching.
* Exposurecan causeheadache,nausea,a feeling of heat,

and drowsiness. Higher exposure can cause uncon-
sciousness.

* Exposurecanirritate theeyes,nose,mouthandthroat.
* Breathing Ethyl Alcohol can irritate the lungs causing

coughingand/orshortnessofbreath.
* Repeatedhigh exposuremay damagethe liver and affect

thenervoussystem.
* Ethyl Alcohol is a FLAMMABLE LIQUID and a FIRE

HAZARD. -

IDENTIFICATION
Ethyl Alcohol is a clear, colorlessliquid with a strong odor
and bitter taste. It is used as a solvent and is present in
alcoholic beverages.

REASON FORCITATION
* Ethyl Alcohol is on theHazardousSubstanceList because

it is regulatedby OSHA and cited by ACGIH, DOT,
NFPAand NIOSH.

* This chemical is on the SpecialHealth HazardSubstance
List becauseit is FLAMMABLE.

* Definitionsareprovidedon page5.

HOW TO DETERMINE IF YOU ARE BEING
EXPOSED -

The New JerseyRight to Know Act requiresmost employers
to label chemicals in the workplace and requires public
employersto provide their employeeswith information and
training concerning chemical hazards and controls. The
federal OSHA Hazard CommunicationStandard,1910.1200,
requires private employersto provide similar training and
informationto their employees.

* Exposureto hazardoussubstancesshould be routinely

evaluated. This may include collecting air samples.
Under OSHA 1910.20,you have a legal right to obtain
copies of samplingresults from your employer. If you
think you are experiencing any work-related health
problems,see a doctor trained to recognizeoccupational
diseases.Takethis FactSheetwith you.

~ ODOR THRESHOLD =84 ppm.
* The range of acceptedodor threshold values is quite

broad. Cautionshouldbeusedin relying on odoraloneas
awarningof potentiallyhazardousexposures.

WORKPLACEEXPOSURELIMTTS

OSHA: The legal airborne perinissible exposure limit
(PEL) is 1000 ppm averagedover an S-hour
workshift.

NIOSH: The recommendedairborne exposure limit is
1000 ppm avengedovera 10-hourworkshifi.

ACGIH: The recommendedairborne exposure limit is
1000 ppm avenged over an 8-hour workshift.

* Ethyl Alcohol maycatisemutations.All contactwith this

chemicalshouldbe reducedto the lowestpossiblelevel.
* The aboveexposurelimits are for lii j~y~QJily. When

skin contactalso occurs,you may be overexposed,even
thoughair levelsare lessthanthe limits listed above.

WAYS OF REDUCINGEXPOSURE
* \Vhere possible,encloseoperationsand use local exhaust

ventilationat the site of chemical release.If local exhaust
ventilationor enclosureis notused,respiratorsshouldbe
worn.

* Wearprotectivework clothing.
* Wash thoroughly immediately after exposureto Ethyl

Alcohol and at theendof theworkshift.
* Posthazardandwarning information in the work area. In

addition, as part of an ongoing educationand training
effort, communicateall information on the health and
safetyhazardsof Ethyl Alcohol to potentially exposed
workers.

CAS Number:
DOT Number:

64-17-5
UN 1170
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This Fact Sheetis a summary source of information of ~Ji
potential and mostseverehealthhazardsthat may result from
exposure. Duration of exposure, concentration of the
substanceand other factorswill affect your susceptibilityto
anyof thepotentialeffectsdescribedbelow.

HEALTH HAZARD INFORMATION

Acute Health Effects
The following acute (short-term) health effects may occur
immediatelyor shortlyafterexposureto EthylAlcohol:

* Ethyl Alcohol can irritate theskin.
* BreathingEthyl Alcohol can irritate the lungs causing

coughingand/orshortnessof breath.
* Exposurecan irritate theeyes,nose,mouthand throat.
* Exposurecan causeheadache,nausea,a feeling of heat,

and drowsiness. Higher exposurecan cause uncon-

sciousness.

Chronic Health Effects
The following chronic (long-term) healtheffectscanoccurat
some time after exposureto Ethyl Alcohol and can lastfor
monthsor years:

CancerHazard
* Ethyl Alcohol maycausemutations(geneticchanges).

ReproductiveHazard
* Ethyl Alcohol is the samesubstancethat is in alcoholic

beverages. Repeated exposure to Ethyl Alcohol
(including alcoholic beverages)may cause spontaneous
abortions,aswell asbirth defectsandotherdevelopmental
problems. This condition is referredto as “fetal alcohol
syndrome.” -

- Other Long-Term Effects
* Repeatedhighexposuremaydamagethe liver andaffect

thenervoussystem.
* Repeatedcontactcan dry the skin, with cracking,peeling

and itching.

MEDICAL

Medical Testing
Forthose with frequentor potentiallyhighexposure(halfthe
TLV or greater,orsignificant skin contact),the following are
recommendedbefore beginning work and at regular times
after that:

* Liver function tests.
* Analysis of blood, urine and exhaledbreathfor Ethyl

Alcohol.

Any evaluationshouldinclude a careful history of past and
presentsymptomswith an exam. Medical teststhat look for
damagealready done are not a substitute for controlling
exposure.

Requestcopies of your medical testing.
right to this information underOSHA 1910.20.

You havea legal

Mixed Exposures
-BecauseEthyl Alcohol is in beer, wine, liquor, etc., more
than light consumptionof thesedrinks canincreaseexposure.

WORKPLACECONTROLSAND PRACTICES

Unless a less toxic chemical can be substituted for a
hazardoussubstance,ENGINEERING CONTROLS are the
mosteffectivewayof reducingexposure.Thebestprotection
is to enclose operations and/or provide local exhaust
ventilation at the site of chemical release. Isolating
operationscan also reduceexposure. Using respiratorsor
ptotective equipment is less effective than the controls
mentionedabove,but is sometimesnecessary.

In evaluating the controls present in your workplace,
consider:(1) how hazardousthe substanceis, (2) how much
of the substanceis releasedinto the’ workplace and (3)
whetherharmful skin or eye contactcould occur. Special
controlsshouldbe in placefor highly toxic chemicalsorwhen
significantskin, eye, or breathingexposuresarepossible.

In addition,the following control is recommended:

* Wherepossible,automaticallypump liquid Ethyl Alcohol

from drums or other storage containers to process
containers. -

Good WORK PRACTICES can help to reducehazardous
exposures.The following work practicesarerecommended:

* Workerswhoseclothing hasbeencontaminatedby Ethyl
Alcohol shouldchangeinto clean clothingpromptly.

~ Contaminated work clothes should be laundered by
individuals who havebeeninformed of the hazardsof
exposureto Ethyl Alcohol.

* Eye washfountainsshouldbe providedin the immediate
work areafor emergencyuse.

* If there is the possibility of skin exposure,emergency
showerfacilities shouldbe provided.

* On skin contactwith Ethyl Alcohol, immediatelywashor
shower to remove the chemical. At the end of the
workshift, wash any areas of the body that may have
contactedEthyl Alcohol, whether or not known -skin
contacthasoccurred. -
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* Do not eat, smoke, or drink where Ethyl Alcohol is

handled,processed,or stored,sincethe chemical can be
swallowed. Wash hands carefully before eating or
smoking.

PERSONAL PROTECTiVE EQUIPMENT

WORKPLACE CONTROLS ARE BETTER THAN
PERSONAL PROTECTIVE EQL9PMENT. However, for
somejobs (suchas outsidework, confinedspaceenty, jobs
done only once in a while, or jobs done while workplace
controls are being installed), personalprotectiveequipment
maybe appropriate.

The following recommendationsare only guidelinesand may
notapply to every situation.

Clothing
* Avoid skin contactwith Ethyl Alcohol. Wearprotective

gloves and clothing. Safety equipment suppliers’
manufacturerscanproviderecommendationson the most
protectiveglove/clothingmaterialfor youroperation.

* All protectiveclothing (suits, gloves,footwear,headgear)
should be clean, available each day, and put on before
work.

Eye Protection
* Wearsplash-proofchemicalgogglesandfaceshieldwhen

working with liquid, unless full facepiece respiratory
protectionis wom. -

Respiratory Protection
IMPROPER USE OF RESPIRATORS IS DANGEROUS.
Such equipmentshouldonly be-used if the employerhas a
written programthat takesinto accountworkplaceconditions,
requirementsfor worker training, respirator fit testing and
medicalexams,as describedin OSHA 1910.134.

* Wherethepotential exists for exposuresover 1000 ppm,

usea MSHAJNIOSH approvedrespiratorwith an organic
vaporcartridge/canister.More protectionis providedby a
full facepiecerespirator-than by a half-mask respirator,
and evengreaterprotectionis providedby a powered-air
purieyingrespirator.

* If while wearing a filter, cartridgeor canisterrespirator,
you cansmell, taste,orotherwisedetectEthyl Alcohol, or
in the caseof a full facepiecerespiratoryou experience
eyeirritation, leavethe areaimmediately.Checkto make
sure the respirator-to-faceseal is still good. If it is,
replacethe filter, cartridge, or canister. If the seal is no
longer good,you mayneeda newrespirator.

* Be sure to consider all potential exposuresin your

workplace. You may need a combination of filters,
prefilters, cartridges, or canisters to protect against
different forms of a chemical (suchas vaporandmist) or
againsta mixtureof chemicals.

* ‘Where the potential for high exposuresexists, use a
- MSHAiNIOSH approved supplied-airrespirator with a

full facepieceoperatedin the positivepressuremode or
with a full facepiece,hood,or helmet in the continuous
flow mode, or use a MSHA/NIOSH approved self-
contained breathing apparatus with a full facepiece
operatedin pressure-demandor other positive pressure
mode.

* Exposureto 3300ppm is immediatelydangerousto life
andhealth. If thepossibilityof exposureaboveexists,use
a MSHA/NIOSH approved self-contained breathing
apparatuswith a full facepieceoperatedin a pressure-
demandor otherpositive-pressuremode.

HANDLING AND STORAGE

* Prior to working with Ethyl Alcohol you should be

trainedon its properhandling and storage.
* Ethyl Alcohol must be stored to avoid contact with

OXIDIZERS (suchas PERCHLORATES,PEROXIDES,
PERMANGANATES, CHLOBATES and NITRATES)
sinceviolent reactionsoccur.

* - Store in tightly closedcontainersin a cool, well-ventilated
areaaway from HEAT or FLAME.

* Sourcesof ignition, suchas smokingand openflames,are
prohibited where Ethyl Alcohol is handled, used, or
stored.

* Metal containersinvolving the transferof Ethyl Alcohol
should be grounded and bonded. Drums must be
equippedwith self-closingvalves,pressurevacuumbungs,
and flamearresters.

* Uáe only non-sparkingtools,and equipment,especially
when openingandclosingcontainersof EthylAlcohol.

QUESTIONS AND ANSWERS -

Q: If I have acute health effects, will I later get chronic
healtheffects?

A: Not always. Most chronic (long-term) effects result
from repeatedexposuresto achemical.

Q: Can I get long-term effectswithout ever having short-
termeffects?

A: Yes, becauselong-termeffectscan occurfrom repeated
exposuresto a chemical at levels not high enoughto
makeyou immediatelysick.
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Q: What are my chancesof gettingsick when I havebeen
exposedto chemicals?

A: The likelihood of becoming sick from chemicalsis
increasedas theamount of exposureincreases. This is
determinedby the length of time and the amount of
material towhich someoneis exposed.

Q: Whenarehigherexposuresmorelikely?
A: Conditions which increaserisk of exposure include

physical and mechanicalprocesses(heating, pouring,
spraying,spills andevaporationfrom largesurfaceareas
such as open containers), and “confined space”
exposures(working insidevats, reactors,boilers, small
rooms,etc.).

Q: Is the risk of getting sick higher for workers than for
communityresidents?

A: Yes. Expo~uresin the community, exceptpossibly in
casesof fires or spills, are usually much lower than
thosefound in the workplace. However,people in the
community may be exposedto contaminatedwater as
well as to chemicalsin the air over long periods.
Becauseof this,and becauseof exposureof childrenor
peoplewho are alreadyill, communityexposuresmay
causehealthproblems.

Q: Canmenaswell as womenbe affectedby chemicalsthat
causereproductivesystemdamage?

A: Yes. Somechemicalsreducepotencyor fertility in both
men and women. Some damage ~ and ~gg_s,
possibly leading to birthdefects.

Thefollowing informationis availablefrom:

NewJerseyDepartmentof Healthand
Senior Services

OccupationalDiseaseandInjury Services
Trenton,NJ 08625-0360
(609) 984—1863

- IndustrialHygieneInformation -

Industrial hygienistsare available to answeryour questions
regarding the control of chemical exposuresusing exhaust
ventilation, specialwork practices,good housekeeping,good
hygiene practices, and personal protective equipment
includingrespirators. In addition, they canhelp to interpret
the resultsof industrialhygienesurveydata.

Medical Evaluation
If you think you are becomingsick becauseof exposureto
chemicalsat your workplace,you may call a Departmentof
Health and Senior Servicesphysicianwho canhelp you find
theservicesyouneed.

Public Presentations
Presentationsand educational programs on occupational
health or the Right to Know Act can be organizedfor labor
unions,tradeassociationsandother groups.

- Rightto Know InformationResources
The Right- to Know Infoline (609) 984-2202 can answer
questionsabout the identity and potential health effects of
chemicals, list of educational materials in occupational
health,referencesusedto preparethe Fact Sheets,preparation
of the Right to Know survey~education and training
programs, labeling requirements,and general information
regarding the Right to Know Act. Violations of the law
shouldbereportedto (609) 984-2202.
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DEFINITIONS

ACCIR is the American Conference of Governmental A mutagenis a substancethat causesmutations.A mutationis
Industrial Hygienists. It recommends upper limits (called a changein the geneticmaterialin a body cell. Mutationscan
TLVs) for exposureto workplacechemicals, leadto birth defects,miscarriages,or cancer.

A carcinogenis asubstancethat causescancer. NAERG is the North American Emergency Response
Guidebook. It wasjointly developedby TransportCanada,the

The CAS number is assignedby the Chemical Abstracts United StatesDepartmentofTransportationand the Secretariat
Service toidenti~’a specificchemical. of CommunicationsandTransportationof Mexico. It is a guide

for first respondersto quickly identify the specific or generic
A combustiblesubstanceis a solid, liquid or gasthat will burn, hazardsof materialinvolved in a transportationincident,andto

protect themselvesand the generalpublic during the initial
A corrosivesubstanceis a gas, liquid or solid that causes responsephaseofthe incident.
irreversibledamagetohumantissueor containers. -

NCI is the National Cancer Institute, a federal agency that
DEP is the New Jersey Department of - Environmental determinesthecancer-causingpotential of chemicals.
Protection. -

NFPA is the National Fire ProtectionAssociation. It classifies
DOT is the Departmentof Transportation,the federalagency substancesaccordingto their fire and explosionhazard.
that regulatesthe transportationof chemicals.

NIOSH is the National Institutefor OccupationalSafety and
EPA is the Environmental Protection Agency, the federal Health. It testsequipment,evaluatesand approvesrespirators,
agencyresponsiblefor regulatingenvironmentalhazards. conductsstudiesof workplacehazards,and proposesstandards

to OSHA. - -

A fetus is anunbornhumanor animal.
NTP is the NationalToxicologyProgramwhichtestschemicals

A flammablesubstanceisa solid, liquid, vaporor gas that will andreviewsevidencefor cancer. -

ignite easily andbumrapidly. -

OSHA is the OccupationalSafetyand Health Administration,
The flash point is the temperatureat which a liquid or solid which adoptsandenforceshealthandsafetystandards.
givesoff vaporthat canform a flammablemixturewith air.

PEOSHA is the Public EmployeesOccupationalSafety and
HHAG is the HumanHealthAssessmentGroup of the federal HealthAct, a statelaw which setsPELs for Ne* Jerseypublic
EPA. employees.

-IARC is the InternationalAgency for Researchon Cancer,a ppm meanspartsof asubstancepermillion partsof air. It is a
scientific eroup that classifies chemicalsaccording to their measureof concentrationby volumein air.
cancer-causingpotential.

A reactive substanceis a solid, liquid or gas that releases
A misciblesubstanceis a liquid or gasthat will evenlydissolve energyundercertainconditions.
in another.

A teratogen is a substancethat causes birth defects by
mg/rn3meansmilligramsof a chemicalin a cubic meterof air. damagingthe fetus.
It is a measureof concentration(weight/volume).

TLV is the Threshold Limit Value, the workplace exposure
MSHA is the Mine Safety and Health Administration, the limit recommendedby ACGIH.
federal agency that regulates mining. It also evaluates and -

approvesrespirators. The vaporpressureis a measureof how readily a liquid or a

solid mixes with air at its surface. A higher vapor pressure
indicates a higher concentrationof the substancein air and
thereforeincreasesthe likelihoodof breathingit in.
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Hazard Rating Key: O=minimnal; Jslight; 2=rnoderate;
3=serious;4—severe

FIRE HAZARDS

* Ethyl Alcohol is a FLAMMABLE LIQUID.
* Use dry chemical,CO2,orfoam extinguishers.
* Ethyl Alcohol vaporscaneasily form an explosivemixture

- with air. - - -

* POISONOUSGASESARE PRODUCEDIN FIRE.
* CONTAINERSMAY EXPLODEIN FIRE. -

* If employeesare expectedto fight fires, theymustbetrained

andequippedasstatedin OSHA 1910.156.

SPILLS AND EMERGENCIES -

If Ethyl Alcohol is spilledor leaked,takethe following steps:

* Restrictpersonsnot wearingprotectiveequipmentfromarea

ofspill or leak until clean-upis complete.
* Removeall ignition sources.
* Ventilateareaof spill or leak.
* Absorb liquids in vermiculite, dry sand,earth, or a similar

materialanddepositin sealedcontainers.
* -- Keep Ethyl Alcohol out of a confinedspace,such as a

sewer,becauseof the possibility of an explosion,unlessthe
sewer is designed to prevent the build-up of explosive
concentrations.

* It maybe necessaryto containanddisposeofEthyl Alcohol
asa WASTE. Contactyour Departmentof Environmental
Protection (DEP) or your regional office of the federal
Environmental Protection Agency (EPA) for specific
recommendations.

* If employeesare required to clean-up spills, they must be
properly trainedandequipped. OSHA 1910.120(q)may be

applicable.

page6 of 6
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FOR LARGE SPILLS AND FIRES irnmediatelycall your fire
department.You canrequestemergencyinformation from the
following:

CHEMTREC: (800)424-9300
NJDEPHOTLINE: (609)292-7172

HANDLING AND STORAGE (Seepage3)

FIRST AID

JnILLfQLSQILBffORMATLQN 1-800-952-1253

Eye Contact
* Immediately flush with large amountsof water for at least

15 minutes,occasionallylifting upperand lower lids.

Skin Contact
* Quickly removecontaminatedclothing. Immediately wash

contaminatedskinwith largeamountsof soapandwater.

Breathing
* Removethepersonfromexposure.
* Begin rescuebreathingif breathinghasstoppedand CPRif

heartactionhasstopped.

* Transferpromptlyto a medicalfacility.

PHYSICAL DATA

Vapor Pressure: 43.9mm Hg at68°F(20°C)

Flash Point: 55°F(12.8°C)

Water Solubility: Miscible (mixes in water)

OTHER COMMONLY USED NAMES

Chemical Name: -

Ethanol -

Other Names:
Alcohol; Ethyl Hydrate; Ethyl Hydroxide; Methylcarbinol

Not intendedto be copiedand soldfor commercial
purposes.

NEW JERSEY DEPARTMENT OF HEALTH AND
SENIOR SERVICES

Right to Know Program
P0Box 368, Trenton,NJ 08625-0368
(609) 984-2202

CommonName:
DOT Number:
NAERG Code:
CAS Number:

ETHYL ALCOHOL
UN 1170
127
64-17-5

Hazardrating NJDHSS NFPA
FLAMMABILITY - 3

REACTIVITY - 0
POISONOUS GASES ARE PRODUCED IN FIRE
CONTAINERS MAY EXPLODE IN FIRE
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OSHA Chemical Sampling Information
Ethyl Alcohol I

-IOSHA ChemicalSampling Information - Table of Contents

General Description - Field Definitions

NAME: Ethyl Alcohol -

SYNONYM(s): Ethanol; Ethyl Hydrate; Grain Alcohol; Methyl Carbinol;
Jaysol; Anhydrol -

11415: 1060 - -

CAS: 64- 17-5

NIOSH: RTECS KQ6300000; 35026 -

DOT: UN117O Flammable Liquid

DESCRIPTION:

MW: 46.07
- BP:78degC

MOLFM: C2HGO FP: 13 deg C -

Exposure Limits - -

05)-IA GENERAL INDUSTRY STANDARDS: 1000 ppm, 1900 mgJm3

OSHA CONSTRUCTION INDUSTRY STANDARDS: 1000 ppm, 1900 mg/m3
TWA -

THRESHOLD LIMIT VALUE: 1000 ppm, 1880 mg/m3 TWA; Appendix A4
(Not Classifiable as a Human Carcinogen) (TLV listed under Ethanol)

RECOMMENDED EXPOSURE LIMIT: 1000 ppm TWA

Health Factors

HEALTH EFFECTS: Irritation-Eye, Nose, Throat, Skin---Marked (HE14)
Narcosis (HES) Reproductive impairment (frIES)

Monitoring

S LC 1:

MEDIA: Two Anasorb 747 Adsorbent Tubes (Front Tube 400mg I

http://www.osha-slc.gov/ChemSamp_dataICH239700.html 6/30/99
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Second Tube 200mg) -

ANL SOLVENT: (40:60) Carbon Disulfide/Dimethylformamide
MAX V: 12 Liter MAX F: 0.05 L/min
ANL 1: Gas Chromatography; GC/FID
REF: 1 (OSHA 100)
SAE: 0.08 -

CLASS: Fully Validated
NOTE: Separate and seal each tube after sampling.

MEDIA: Charcoal Tube (100/50 mg sections, 20/40 mesh)
ANL SOLVENT: (99:1) Carbon Disulfide/2-Butanol
ALT SOLVENT: (99:1) Carbon Disulfide/Dimethylformamide
ALT SOLVENT: (95:5) Methylene Chloride/Methanol

- MAX V: 1 Liter MAX F: 0.05 L/min
ANL 1: GasChromatography; GC/FID
REF: 1 (NIOSI-1 1400) -

SAE: 0.24 -

CLASS: Fully Validated

SECONDARY SAMPLING/ANALYTICAL METHOD (SAM2):

DEVICE: Detector Tube COMPANY: Sensidyne
PART #: 112L RANGE: 25-2000 ppm
CLASS: Mfg DEVICE: Detector Tube COMPANY: Draeger
PART #: CH 29701 RANGE: 100-3,000 ppm
CLASS: Mfg DEVICE: Detector Tube COMPANY: MSA
PART #: 95097 RANGE: 200-10,000 ppm
CLASS: Mfg DEVICE: Detector Tube COMPANY: Kitagawa
PART #: 1045A RANGE: 0.05-5.0% -

CLASS: Mfg DEVICE: Instrumentation COMPANY: Foxboro
PART #: MIRAN 1A & 16 RANGE: 0.3 ppm © 97 um
CLASS: Mfg DEVICE: Instrumentation COMPANY: Foxboro
PART #: MIPAN 103 RANGE: 0-2,0013ppm © 9.5 urn
CLASS: Mfg DEVICE: Instrumentation COMPANY: Century
PART #: Organic Vapor Analyzer
CLASS: Mfg DEVICE: Instrumentation COMPANY: HNU
PART #: Photoionization Detector

CLASS: Mfg

OSHA ChemicalSampling Information - Table of Contents -

Revision Date: 12/08/1998 - -

http:/Avww.osha-slc.gov/CheinSamp_datalCH_239700.html 6/30/99
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NIOSH PocketGuide to ChemicalHazards

flhyl alcohol - {CAS 64-17-5

CH3CH2OH 7RTECSKQ6300000

Synonyms& Trade Names DOT ID & Guide
Alcohol, Colognespirit, Ethanol,EtOH, Grainalcohol 1170 127

Exposure [MOSHREL: TWA 1000ppm (1900mg/rn3) 1
Limits ~OSHAPEL:TWA 1000ppm(1900mg/rn3)

IDLH 3300ppm [l0%LEL] See:64175 [Conversion 1 ppm = 1.89 mg/m3

PhysicalDescription -

Clear, colorlessliquid with a weak, ethereal,vinousodor.

MW: 46.1 ~P: 173°F ~FRZ:-173°F i[~i:Miscible

44 mmlHg JIP: 10.47eV ~Sp.Gr:-0.79

FlY: 55°F ~JLUEL: 19% ~LEL:3.3% -

{c!asslB FlammableLiquid: Fi.P.below73°FandBP at or above 100°F.
Incompatibilities & Reactivities -

Strong oxidizers,potassiumdioxide, brominepentafluoride,acetyl bromide,acetylchloride,
platinum,sodium

MeasurementMethod
Charcoaltube;2-Butanol/CS2Gaschromatography/Flameionizationdeteãtion;IV [#1400,
Alcohols1] See:NMAM INDEX -

P~rsonalProtection & Sanitation - 1
Skin: Preventskin contact
Eyes:Preventeye contact
Washskin: Whencontaminated
Remove:Whenwet (flammable)
Change:N.R.

First Aid (Seenro~ed~ares~cedures -

Eye: Irrigate immediately -

Skin: Water flush promptly
Breathing:Freshair -

Swallow:Medical attentionimmediately
-

Respirator RecommendationsNIOSHIOSHA
Up to 3300ppm:(APF = 10)Any supplied-airrespirator/(APF= 50) Any self-containedbreathing
apparatuswith afall facepiece -

Emergency or plannedentry into unknownconcentrationsor IDLH conditions:(APF = 10,000)
Any self-containedbreathingapparatusthathasafall facepieceandis operatedin apressure-
demandor otherpositive-pressuremode/(APF= 10,000)Any supplied-airrespiratorthathasa fall
facepieceandis operatedin apressure-demandor otherpositive-pressuremodein combination
with anauxiliary self-containedpositive-pressurebreathingapparatus
Escape:Any appropriateescape-type,self-containedbreathingapparatus

~xposure Routesinhalation,ingestion,skinandloreyecontact

Symptomsirritation eyes,skin, nose;headache,drowsiri~ss,fatigue, narcosis;cough;liver
damage;anemia;reproductive,teratogeniceffects -- -~ -

TargetOrgansEyes,skin, respiratorysystem,centralii~S/5üssystem,liver, blood, reproductive
system

Iseealso: INTRODUCTION SeeICSCCARD: 0044 SeeMEDICAL TESTS:0097

http://www.cdc.gov/niosh/npg/npgdO262.html 7/7/99
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METHYL ALCOHOL

MSDS Number: M2015 --- EffectiveDate: 12/08/96

1. Product Identification

Synonyms: Wood alcohol; methanol; carbinol
CAS No.: 67-56-1
Molecular Weight: 32.04
Chemical Formula: CH3OH -

Product Codes:
J.T. Baker: 5217,5370,5794,5807,5811,5842, 5869,9049,9063,9067,9069,9070,
9071, 9073,9075, 9076,9077,9091,9093,9096,9097,9098,9263,9893
Mallinckrodt: 3004,3006, 3016,3017,3018,3024, 3041, 3701,4295, 5160,8814,H080,
H488,H603,V079, V571

2. Composition/Information on Ingredients

Ingredient CAS Mo Percent Hazardous

Methyl Alcohol 67-5G-l 100% Yes

3. HazardsIdentification

EmergencyOverview

PQISON! DANGER! VAPOR HARMFUL. MAY BE FATAL OR CAUSE
BLINDNESS IF SWALLOWED. HARMFUL IF INHALED OR ABSORBED
THROUGH SKIN. CANNOT BE MADE NONPOISONOUS.FLAMMABLE
LIQUID AND VAPOR CAUSESIRRITATION TO SKIN, EYES AND -

RESPIRATORY TRACT. AFFECTS THE LIVER.

http://www.jtbaker.com/msds/m20l5.htm - - 6/30/99
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J.T. Baker SAF~T~DATA(tm)Ratings(Providedherefor yourconvenience)

HealthRating:3 - Severe(Poison) -

FlammabilityRating:4 - Extreme(Flammable)
ReactivityRating: 1 - Slight
ContactRating: I - Slight
LabProtectiveEquip: GOGGLES& SHIELD; LAB COAT & APRON; VENT HOOD;
PROPERGLOVES; CLASS B EXTINGUISHER
StorageColor Code:Red(Flammable)

Potential Health Effects -

Inhalation:
A slight irritant to the mucousmembranes.Toxic effectsexerteduponnervoussystem,
particularlythe optic nerve.Onceabsorbedinto thebody, it is very slowly eliminated.
Symptomsof overexposuremayincludeheadache,drowsiness,nausea,vomiting, -

blurredvision,blindness,coma,anddeath.A personmaygetbetterbut thenworseagain
up to 30 hourslater.
Ingestion: - -

Toxic. Symptomsparallelinhalation.Canintoxicateandcauseblindness.Usual fatal
dose:100-125milliliters.
Skin Contact: -

Methyl alcohol is a defattingagentandmaycauseskin to becomedry andcracked.Skin
absorptioncanoccur;symptomsmayparallelinhalationexposure.
Eye Contact:
Irritant. Continuedexposuremaycauseeyelesions.
Chronic Exposure: -

Markedimpairmentofvision andenlargementofthe liver hasbeenreported.Repeated
or prolongedexposuremaycauseskin irritation.
Aggravation of Pre-existing Conditions:
Personswith pre-existingskindisordersor eyeproblemsor impairedliver orkidney
functionmaybemoresusceptibleto theeffectsofthesubstance.

4. First Aid Measures -

Inhalation:
Removeto freshair. If notbreathing,give artificial respiration-If breathingis difficult,
give oxygen.Call aphysician. -

Ingestion: -

Inducevomiting immediatelyasdirectedby medicalpersonnel.Nevergive anythingby
mouthto an unconsciousperson. -

Skin Contact:
Removeany contaminatedclothing. Washskinwith soapormild detergentandwaterfor

at least15 minutes.Getmedicalattentionif irritation developsor persists.
Eye Contact:

Immediately flusheyeswith plenty ofwaterfor atleast15 minutes,lifting lowerand
uppereyelidsoccasionally.Get medicalattentionimmediately.

5. Fire Fighting Measures

http://www.jtbaker.comlmsds/m2015.htm 6/30/99
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Fire:
Flashpoint: l2C (54F)CC
Autoignition temperature:464C (867F)
Flammablelimits in air % by volume:
lel: 7.3; uel: 36
Flammable.
Explosion:
Aboveflashpoint,vapor-airmixturesareexplosivewithin flammable limits noted
above.Moderateexplosionhazardanddangerousfire hazardwhenexposedto heat,
sparksor flames.Sensitiveto staticdischarge.
Fire Extinguishing Media:
Waterspray,dry chemical,alcoholfoam,or carbondioxide.
SpecialInformation:
In theeventof afire, wearfull protectiveclothingandNIOSH-approvedself-contained

breathing apparatuswith full facepieceoperatedin thepressuredemandor otherpositive
pressuremode.Usewatersprayto blanketfire, cool fire exposedcontainers,andto flush
non-ignitedspills orvaporsawayfrom fire. Vaporscanflow alongsurfacesto distant
ignition sourceandflashback.

6. Accidental ReleaseMeasures

Ventilateareaof leakor spill. Removeall sourcesofignition. Wearappropriatepersonal
protectiveequipmentasspecifiedin Section8. Isolatehazardarea.Keepunnecessary
andunprotectedpersonnelfrom entering.Containandrecoverliquid whenpossible.Use
non-sparkingtools andequipment.Collect liquid in an appropriatecontaineror absorb
with aninertmaterial(e. g., vermiculite,dry sand,earth),andplacein achemicalwaste
container.Do notusecombustiblematerials,suchassawdust.Donot flush to sewer!

3. T. BakerSOLUSORB(tm)solventadsorbentis recommendedfor spills ofthis
product.

7. Handling and Storage

Protectagainstphysicaldamage.Storein acool, dry well-ventilatedlocation,awayfrom
any areawherethefire hazardmaybeacute.Outsideor detachedstorageis preferred.
Separatefrom incompatibles.Containersshouldbebondedand groundedfor transfersto
avoidstatic sparks.Storageand useareasshouldbeNo Smokingareas.Usenon-
sparkingtypetoolsandequipment,includingexplosionproofventilation. Containersof
this materialmaybe hazardouswhenemptysincetheyretainproductresidues(vapors,
liquid); observeall warningsandprecautionslisted for theproduct. -

8. ExposureControls/PersonalProtection

Airborne ExposureLimits:
For Methyl Alcohol:
- OSHA PermissibleExposureLimit (PEL):
200 ppm (TWA)
- ACGIH ThresholdLimit Value (TLV):

http://www.jtbaker.comlmsds/m201 5.htm 6/30/99
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200ppm (TWA), 250 ppm (STEL) skin
Ventilation System:
A systemoflocal and/orgeneralexhaustis recommendedto keepemployeeexposures
belowtheAirborneExposureLimits. Local exhaustventilationis generallypreferred
becauseit cancontroltheemissionsofthecontaminantatits source,preventing
dispersionof it into thegeneralwork area.Pleasereferto theACGIH document,
Industrial Ventilation,A ManualofRecommendedPractices , mostrecentedition, for
details. -

PersonalRespirators (NIOSH Approved):
If theexposurelimit is exceeded,weara suppliedair, full-facepiecerespirator,airlined
hood, or full-facepicceself-containedbreathingapparatus.
Skin Protection:
Rubberorneopreneglovesandadditionalprotectionincluding imperviousboots,apron,
or coveralls,asneededin areasofunusualexposure.
EyeProtection:
Usechemicalsafetygoggles.Maintain eyewashfountainandquick-drenchfacilities in
work area.

9. Physical and ChemicalProperties

Appearance: -

Clear,colorlessliquid.
Odor:
Characteristicodor.

Solubility:
Miscible in water.
SpecificGravity: -

0.8
pH:
No informationfound. -

% Volatiles by volume@ 21C (70F):
100

Boiling Point:
64.5C(l47F)
Melting Point:
-98C (-144F)

Vapor Density (Air1):
1.1 -

Vapor Pressure(mm Hg):
97 @ 20C (68F) - -

Evaporation Rate (BuAc=1):
5.9

10. Stability and Reactivity

Stability: -

Stableunderordinaryconditionsofuseandstorage.
HazardousDecompositionProducts:
May form carbondioxide, carbonmonoxide,andformaldehydewhenheatedto
decomposition.

Hazardous Polymerization:
Will not occur.

http://www.jtbaker.com/msds/m2015.htm 6/30/99
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Incompatibilities:
Strongoxidizing agentssuchasnitrates,perchloratesor sulfuric acid.Will attacksome
formsof plastics,rubber,andcoatings.Mayreactwith metallicaluminumandgenerate
hydrogengas.
Conditions to Avoid:
Heat, flames, ignition sourcesand incompatibles.

11. Toxicological Information

Methyl Alcohol (Methanol)Oral rat LD5O: 5628mg/kg; inhalationratLC5O: 64000
ppm/4H;skin rabbitLD50: 15800mg/kg; Irritation data-standardDraizetest: skin,
rabbit:2Omg/24hr. Moderate;eye,rabbit: 100 ing/24hr. Moderate;Investigatedasa
mutagen,reproductiveeffector.

\Cancer Lists\
---NTP carcinogen--- -

Ingredient Known Anticipated IARC Category

Methyl Alcohol (67-56-1) No No - None

12. Ecological Information

Environmental Fate: - - -

Whenreleasedinto thesoil, this materialis expectedto readilybiodegrade.When
releasedinto the soil, thismaterialis expectedto leachinto groundwater.Whenreleased
into thesoil, this materialis expectedto quickly evaporate.Whenreleasedinto thewater,
this materialis expectedto haveahalf-life between1 and10 days.Whenreleasedinto
water,this materialis expectedto readilybiodegrade.Whenreleasedinto theair, this
materialis expectedto exist in the aerosolphasewith a shorthalf-life. Whenreleased
into theair, thismaterialis expectedto be readilydegradedby reactionwith
photochemicallyproducedhydroxyl radicals.Whenreleasedintoair, this materialis
expectedto haveahalf-life between10 and30 days.Whenreleasedinto theair, this
materialis expectedto be readilyremovedfrom theatmosphereby wet deposition.
Environmental Toxicity:
Thismaterialis expectedto be slightly toxic to aquaticlife.

13. Disposal Considerations

- Whatevercannotbe savedfor recoveryorrecyclingshouldbehandledashazardous
wasteandsentto a RCRA approvedincineratoror disposedin aRCRA approvedwaste
facility. Processing,useor contaminationofthisproductmaychangethewaste

- managementoptions.Stateandlocal disposalregulationsmaydiffer from federal
disposalregulations.Disposeofcontainerandunusedcontentsin accordancewith
federal,stateandlocal requirements.

14. Transport Information

http://www.jtbaker.com/msds/m2015.htm - 6/30/99
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Domestic (Land, D.O.T.)

Proper Shipping Name: METHANOL
Hazard Class: 3 -

UN/NA: UN1230 -

PackingGroup:II
Information reported for product/size: 350LB

International (Water, J.M.O.) -

Proper Shipping Name:METHANOL
Hazard Class: 3.2, 6.1
UN/NA: UN1230 -

PackingGroup:II
Information reported for product/size: 350LB -

15. Regulatory Information
\Chemical Inventory Status - Part 1\

Ingredient TSCA EC Japan Australia

Methyl Alcohol (67-56-1) Yes Yes Yes Yes

\Chemical Inventory Status - Part 2\
--Canada--

Ingredient Korea DSL NDSL Phil.

Methyl Alcohol (67-56-1) - Yes Yes No Yes

\Federal, State & International Regulations - Part i\
-SARA 302- SARA 313

Ingredient RQ TPQ List Chemical Catg.

Methyl Alcohol (67-56-1). No No Yes No

\Federal, State & International Regulations - Part 2\

-RCRA-t -TSCA-

Ingredient CERCLA 261.33 8(d)

Methyl Alcohol (67-56-1) 5000 13154 No

Chemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: Yes Pressure: No
Reactivity: No (Pure / Liquid)

Australian-Hazchem Code: 2PE
PoisonSchedule: S6
WHMIS:
This MSDShasbeenpreparedaccordingto the hazardcriteriaoftheControlledProducts
Regulations(CPR)and theMSDScontainsall oftheinformationrequiredby theCPR.

16. Other Information -

http://w-ww.jtbaker.comlmsds/m2Ol5.htm 6/30/99
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NFPARatings:Health: 1 Flammability:3 Reactivity:0
Label Hazard Warning:
POISON!DANGER! VAPORHARMFUL. MAY BE FATAL OR CAUSE
BLINDNESS IF SWALLOWED. HARMFUL IF INHALED OR ABSORBED
THROUGHSKIN. CANNOT BE MADE NONPOISONOUS.FLAMMABLE LIQUID
AND VAPOR. CAUSESIRRITATION TO SKIN, EYES AND RESPIRATORY
TRACT. AFFECTSTHE LIVER.
Label Precautions:
Keepawayfrom heat,sparksand flame.

Keep containerclosed.
Useonly with adequateventilation.
Washthoroughlyafterhandling. .

Avoid breathingvapor. -

Avoid contactwith eyes,skin and clothing.
Label First Aid: -

If swallowed,inducevomiting immediatelyasdirectedby medicalpersonnel.Nevergive
anythingby mouthto anunconsciousperson.In caseofcontact,immediatelyflush eyes
or skin with plenty ofwaterfor at least15 minuteswhile removingcontaminated
clothing and shoes.Washclothingbeforereuse.If inhaled,removeto freshair. If not
breathinggive artificial respiration.If breathingis difficult, giveoxygen.In all casesget
medicAl attentionimmediately.
Product Use:
LaboratoryReagent.

Revision Information:
New 16 sectionMSDSformat,all sectionshavebeenrevised. -

Disclaimer:

Mallinckrodt Baker, Inc. provides the information contained herein in goodfaith
but makesno representationasto its comprehensivenessor accuracy.This
document is intended only as a guide to the appropriate precautionary handling of
the material by a properly trained personusingthis product. Individuals receiving
the information must exercisetheir independentjudgment in determining its

appropriateness for aparticularpurpose.MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES,EITHEREXPRESSOR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSEWITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE
PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLEFOR
DAMAGES RESULTINGFROM USE OF OR RELIANCE UPON THIS
INFORMATION.

Preparedby: StrategicServicesDivision
PhoneNumber:(314)539-1600(U.S.A.) -

http://www.jtbaker.coth/msds/m2Ol5.htm - 6/30/99



New Jersey Department of Health and Senior Services

HAZARDOUS SUBSTANCE FACT SHEET

CommonName: METHYL ALCOHOL

CAS Number:
DOT Number:

HAZARD SUMMARY
* Methyl Alcohol can affect you when breathed in aM by

passingthroughyourskin.
* Methyl Alcohol is a TERATOGEN--HANDLEWITH

EXTREMECAUTION.
* Methyl Alcohol can irritate the eyes and can cause

blurredvision and/orblindness. -

* Breathing Methyl Alcohol can irritate the nose,mouth
and throatcausingcoughingandwheezing.

* Contactcancauseskin irritation. Repeatedor prolonged

contactcancausedrynessand crackingof the skin.
* Methyl Alcohol maydamagethe liver.
* Exposure to high concentrationcan cause headaches,

nausea,vomiting anddizziness. It cancausedeath.
* MethylAlcohol is a FLAMMABLE LIQUID and a FIRE

HAZARD. -

-IDENTIFICATION
Methyl Alcohol is a colorlessliquid with a strongodor. It is
usedasa solventandcleaner.

REASON FOR CITATION
* Methyl Alcohol is on the HazardousSubstanceList

becauseit is regulatedby OSHA and cited by ACGIH,
DOT, NIOSH, NFPA, DEP,HHAG andEPA.

* This chemical is on the SpecialHealthHazardSubstance
List becauseit is FLAMMABLE.

* Definitionsareprovidedon page5.

HOW TO DETERMINE IF YOU ARE BEING
EXPOSED
The NewJerseyRightto Know Act requiresmost employers
to label chemicals in the workplace and requires public
employersto provide their employeeswith information and
training concerning chemical hazards and controls. The
federal OSHA HazardCommunicationStandard,1910.1200,
requires private employers to provide similar training and
information to theiremployees.

RTK Substancenumber: 1222
Date: April 1986 Revision: April 1996

* Exposure to hazardoussubstancesshould be routinely

evaluated. This may include collecting air samples.
Under OSHA 1910.20, you have a legal right to obtain
copiesof samplingresultsfrom youremployer.

* If you think you are experiencinganywork-relatedhealth
problems,seea doctor trainedto recognizeoccupational
diseases.Takethis FactSheetwith you.

* ODOR TURESHOLD = 100 ppm.
~ The range of acceptedodor thresholdvalues is quite

broad. Cautionshouldbe usedin relying on odor aloneas
a warningofpotentiallyhazardousexposures.

WORKPLACE EXPOSURELIMITS
OSHA: The legal airborne permissible exposure limit

(PEL)- is 200 ppm, averaged over an 8-hour
workshift.

NIOSH: The recommendedairborne exposure limit is
200 ppm averagedover a 10-hourworkshift and
800 ppm not to be exceededduring any 15
minutework period.

ACGIH: The recommendedairborne exposure limit is
200 ppm averagedov~ran 8-hourworkshift gp4
250 ppmas a STEL (shortterm exposurelimit).

* The aboveexposurelimits are for air j~3~js~ When
skin contactalso occurs,you may be overexposed,even
thoughair levelsarelessthanthe limits listed above.

WAYS OF REDUCING EXPOSURE
* wherepossible,encloseoperationsand use local exhaust

ventilationatthe site of chemicalrelease. If local exhaust
ventilationor enclosureis not used,respiratorsshouldbe
wom.

* Wearprotectivework clothing.
* Wash thoroughly immediately after exposureto Methyl

Alcohol and at the end of the workshift.
* Posthazardandwarninginformation in thework area. In

addition, as part of an ongoing educationand training
effort, communicateall information on the health and
safetyhazardsof Methyl Alcohol to potentiallyexposed
workers.

67-56-1
UN 1230
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This Fact Sheet is a summary source of information of ~ll
potentialand mostseverehealthhazardsthat may resultfrom
exposure. Duration of exposure, concentration of the
substanceand other factorswill affect your susceptibilityto
anyof thepotentialeffectsdescribedbelow.

HEALTH HAZARD INFORMATION

AcuteHealth Effects
The following acute (short-term)health effects may occur
immediatelyor shortlyafterexposureto Methyl Alcohol:

* Methyl Alcohol can irritate the eyes and can cause
blurredvision and/orblindness.

* Contactcancauseskin irritation.
* Breathing Methyl Alcohol can irritate the nose,mouth

andthroatcausingcoughingandwheezing.
* Exposure to high concentration can- cause headaches,

nausea,vomiting anddizziness. It cancausedeath.

Chronic Health Effects
The following chronic(long-term)healtheffectscanoccur at
sometime after exposureto Methyl Alcohol and canlastfor
monthsor years:

CancerHazard
* According to the information presentlyavailable to the

New JerseyDepartmentof Health, Methyl Alcohol has

notbeentestedfor its ability to causecancerin animals.

ReproductiveHazard
* Methyl AlCohol maybeaTERATOGENin humanssirice

it hasbeenshownto beateratogenin animals.

Other Long-Term Effects
* Methyl Alcohol maydamagethe liver.
* Repeatedor prolonged contactcan cause dryness

crackingof theskin.

MEDICAL

Medical Testing -

If symptoms develop or overexposureis suspected,the
following arerecommended:

* Liver function tests.
* Exam of theeyesandvision. -

Any evaluationshouldinclude a careful history of pastand
presentsymptomswith an exam. Medical teststhat look for
damage already done are not a substitute for controlling
exposure.

Requestcopies of your medical testing. You have a legal

right tothis informationunderOSHA 1910.20.

WORKPLACE CONTROLSAND PRACTICES

Unless a less toxic chemical can be substituted for a
hazardoussubstance,ENGINEERING CONTROLS are the
mosteffectiveway of reducingexposure.The bestprotection
is to enclose operations and/or provide local exhaust
ventilation at the site of chemical release. Isolating
operationscan also reduceexposure. Using respiratorsor
protective equipment is less effective than the controls
mentionedabove,butis sometimesnecessary.

In evaluating the controls present in your workplace,
consider:(I) how hazardousthe substanceis, (2) how much
of the substanceis releasedinto the workplace and (3)
whether harmful skin or eye contactcould occur. Special
controlsshouldbe in placeforhighly toxic chemicalsor when
significantskin, eye,orbreathingexposuresarepossible.

In addition,the following controlsare recommended:

* Where possible, automatically pump liquid Methyl

Alcohol from drumsor otherstoragecontainersto process
containers.

* Specific engineeringcontrols are recommendedfor this
chemical by NIOSH. -Refer to the NIOSH criteria
document: MethylAlcohol# 76-148.

Good WORK- PRACTICEScan help to reducehazardous
exposures.The followingwork practicesarerecommended:

* Workers whose clothing has been contaminated by

Methyl Alcohol should change into clean clothing
promptly.

and * Contaminated work clothes should be laundered by
individuals who havebeen informed of the hazardsof
exposureto Methyl Alcohol.

* If there is the possibility of skin exposure,emergency
showerfacilities shouldbeprovided.

* Wash any areasof the body that may have contacted
Methyl Alcohol at the end of eachwork day, whetheror
notknown skincontacthasoccurred.

* Do not eat, smoke,or drinlc where Methyl Alcohol is
handled,processed,or stored,since the chemical can be
swallowed. Wash hands carefully before eating or
smoking.
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PERSONALPROTECTWEEQUIPMENT HANDLING AND STORAGE

WORKPLACE CONTROLS ARE BElIER THAN
PERSONAl PROTECTIVE EQUIPMENT. However, for
somejobs (suchas outsidework, confinedspaceentry, jobs
done only once in a while, or jobs done while workplace
controls are being installed), personalprotectiveequipment
maybeappropriate.

The following recommendationsareonly guidelinesandmay
notapply to every situation.

Clothing
* Avoid skincontactwith Methyl Alcohol. Wearsolvent-

resistantgloves and clothing. Safetyequipmentsuppliers/
manufacturerscanproviderecommendationson themost
protectiveglove/clothingmaterialfor your operation.

* All protectiveclothing (suits, gloves,footwear,headgear)
shouldbe clean, available each day, and put on before
work.

* ACGIH recommendsNitrile Rubberor Viton as good to
- excellentprotectivematerials.

Eye Protection
t Wearsplash-proofchemicalgogglesand faceshieldwhen

working with liquid, unless full facepiece respiratory
protectionis wom. -

Respiratory Protection
IMPROPERUSE OF RESPIRATORSIS DANGEROUS.
Such equipmentshouldonly be used if the employerhas a
written programthat takesintoaccountworkplaceconditions,
requirementsfor worker training, respiratorfit testing and

- medicalexams,as describedin OSHA 1910.134.

* Where the potential exists for exposuresover 200 ppm,

use an MSHAJNIOSH approved supplied-airrespirator
with a full facepieceoperatedin the positive pressure
mode or with a fill facepiece,hood, or helmet in the
continuousflow mode,or usean MSHAJNJOSHapproved
self-containedbreathingapparatuswith a full facepiece
operatedin pressure-demandor other positive pressure
mode. -

* Exposureto 25,000 ppm is immediatelydangerousto life
and health. If the possibility of exposuresabove
25,000 ppm exists, use a MSHA/NIOSH approvedself-
contained breathing apparatus with a full facepiece
operatedin continuousflow or other positivepressure
mode.

* Prior to working with Methyl Alcohol you should be

trainedon its properhandlingandstorage.
* Methyl Alcohol must be stored to avoid contact with

STRONGOXIDIZERS (suchas CHLORINE, BROMINE
andFLUORINE).

* Store in tightly closedcontainersin a cool well-ventilated
areaawayfrom HEAT.

- * Sourcesof ignition suchas smokingand openflamesare
prohibited where Methyl Alcohol is handled,used, or
stored.

* Metal containersinvolvingthe transferofMethylAlcohol
should be grounded and bonded. Drums must be
equippedwith self-closingvalves,pressurevacuumbungs,
andflame arresters.

* Use only non-sparkingtools and equipment,especially
whenopeningandclosingcontainersofMethyl Alcohol.

QUESTIONS AND ANSWERS

Q: If I haveacute health effects, will I later get chronic
healtheffects?

A: Not always. Most chronic (long-term) effects result
fromrepeatedexposuresto achemical. -

Q: Can I get long-term effects without everhaving short-
term effects?

A: Yes, becauselong-termeffectscanoccur from repeated
exposuresto a chemical at levels not high enoughto
makeyouimmediatelysick. - -

Q: - What are my chancesof getting.sick when I havebeen
exposedto chemicals? -

A: The likelihood of becoming sick from chemicalsis
increasedas the amountof exposureincreases.This is
determinedby the length of time and the amount of
materialtowhich someoneis exposed.

Q: Whenare higherexposuresmorelikely?
A: Conditions which increase risk of exposure include

physical and mechanicalprocesses(heating, pouring,
spraying,spills andevaporationfrom largesurfaceareas
such as open containers), and “confined space”
exposures(working insidevats, reactors,boilers, small
rooms,etc.).
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Q: Is the risk of gettingsick higher for workers than for
communityresidents?

A: Yes. Exposuresin the community, exceptpossibly in
cases of fires or spills, are usually much lower than
thosefound in the workplace. However,peoplein the
community may be exposedto contaminatedwater as
well as to chemicals in the air over long periods.
Becauseof this, and becauseof exposureof childrenor
peoplewho are already ill, community exposuresmay
causehealthproblems.

Q: Canmenaswell as womenbeaffectedby chemicalsthat
causereproductivesystemdamage?

A: Yes. Somechemicalsreducepotencyor fertility in both
men and women. Some, damage ~pgp~ and ~
possiblyleadingto birthdefects.

Thefollowing informationis availablefrom:

NewJerseyDepartmentof Healthand
SeniorServices

OccupationalDiseaseandInjury Services
Trenton,NJ 08625-0360
(609)984-1863

IndustrialHygieneInformation
Industrial hygienistsare availableto answeryour questions
regardingthe control of chemical exposuresusing exhaust
ventilation, specialwork practices,good housekeeping,good
hygiene practices, and personal protective equipment
includingrespirators. In addition, they can help to interpret
the resultsof industrialhygienesurveydata.

Q: Who is atthe greatestrisk from reproductivehazards?
A: Pregnantwomenare at greatestrisk from chemicalsthat

harm the developingfetus. However, chemicalsmay
affect the ability to have children, so both men and
womenof childbearingageareat highrisk.

MedicalEvaluation
If you think you are becomingsick becauseof exposureto
chemicalsat your workplace,you may call a Departmentof
Health and SeniorServicesphysicianwho canhelp you find
theservicesyouneed.

Q: Should I be concemedif a chemical is a teratogenin
animals?

A: Yes. Although some chemicals may affect humans
differently thanthey affect animals,damageto animals
suggeststhat similardamagecanoccurin humans.

Public Presentations
Presentationsand educational programs on occupational
healthor the Right to Know Act canbe organizedfor labor
unions, tradeassociationsahdothergroups.

Right-toKnow InformationResources
The Right to Know Infoline (609) 984-2202 can answer
questionsaboutthe identity and potential health effects of
chemicals, list of educational materials in occupational
health,referencesusedto preparethe FactSheets,preparation
of the Right to Know survey, education and training
programs, labeling requirements,and general information
regardingthe’ Right to Know Act. Violations of the law
shouldbereportedto (609)984-2202.
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DEFINITIONS

ACGIH is the American Conference of Govemmental A mutagenis a substancethat causesmutations.A mutation
Industrial Hygienists. It recommendsupper limits (called is a changein the geneticmaterialin a body cell. Mutations
TLVs) for exposuretoworkplacechemicals. canleadto birth defects,miscarriages,or cancer.

A carcinogenisa substancethat causescancer. NAERG is the North American Emergency Response
Guidebook. It was jointly developedby TransportCanada,

The CAS number is assignedby the Chemical Abstracts the United States Department of Transportationand the
Serviceto identi~’a specificchemical. Secretariat of Communications and Transportation of

Mexico. It is a guide for first respondersto quickly identify
A combustiblesubstanceis a solid, liquid or gas that will the specific or generic hazardsof material involved in a
burn, transportationincident, and to protect themselvesand the

general public during the initial responsephase of the
A corrosiye substanceis a gas, liquid or solid that causes incident.
irreversibledamageto humantissueor containers.

Nd is the National Cancer Institute, a federal agencythat
DEP is the New Jersey Department of Environmental determinesthe cancer-causingpotentialof chemicals.
Protection.

NFPA is the National Fire Protection Association. It
DOT is the Departmentof Transportation,the federalagency classifies substancesaccordingto their fire and explosion
thatregulatesthe transportationof chemicals. hazard.

EPA is the EnvironmentalProtectionAgency, the federal NIOSH is the National Institute for OccupationalSafetyand
agencyresponsiblefor regulatingenvironmentalhazards. Health. It tests equipment, evaluates and approves

respirators, conducts studies of workplace hazards, and
A fetus is anunbornhumanor animal. proposesstandardsto OSHA.

A flammablesubstanceis a solid, liquid, vaporor gas that NTP is the National Toxicology Program which tests

will ignite easilyandbumrapidly. chemicalsandreviewsevidencefor cancer.

The flash point is the temperatureat which a liquid or solid OSHA is the OccupationalSafetyandHealthAdministration,

gives off vaporthat canform aflammablemixturewith air. which adoptsand enforceshealthand safetystandards.

BRAG is theHumanHealthAssessmentGroupof the federal PEOSHAis the Public EmployeesOccupationalSafety and
EPA. HealthAct, astatelaw which setsPELsfor NewJerseypublic

employees.
IARC is the IntemationalAgency for Researchon Cancer,a
scientific group that classifieschemicalsaccordingto their ppm meanspartsof a substancepermillion partsof air. It is
cancer-causingpotential. a measureof concentrationby volumeinair.

A miscible substanceis a liquid or gas that will evenly A reactivesubstanceis a solid, liquid or gas that releases
dissolvein another. en~rgyundercertain conditions.

mg/rn3meansmilligrams of a chemical in a cubic meter of A teratogen is a substancethat causes birth defects by
air. It is a measureof concentration(weight’volume). damagingthe fetus.

MSHA is the Mine Safety.and Health Adminiètration, the TLV is the ThresholdLimit Value, the workplaceexposure
federal agencythat regulatesmining. It also evaluatesand limit recommendedby ACGIH.
approvesrespirators.

The vaporpressureis a measureof how readily a liquid or a

solid mixes with air at its surface. A highervaporpressure
indicates a higherconcentrationof the substancein air and
thereforeincreasesthe likelihoodof breathingit in.
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Hazard Rating Key: Orninimal; lslight; 2moderate;
3serious;4severe

FIRE HAZARDS

* Methyl Alcohol is a FLAMMABLE LIQUID.
* Use dry chemical,CO2, or alcohol foam extinguishersand

waterto keepfire exposedcontainerscool.
* POISONOUS GASES ARE PRODUCED IN FIRE,

includingFonnaldehyde. -

* If employeesareexpectedto fight fires, theymustbetrained

andequippedasstatedin OSHA 1910.156.

SPILLSAND EMERGENCIES

If Methyl Alcohol is spilledor leaked,takethe following steps:

* Restrictpersonsnotwearingprotectiveequipmentfromarea

of spill or leakuntil clean-upis complete.
* Removeall ignition sources.
* Ventilateareaof spill or leak.
* Absorb liquids in vermiculite, dx)’ sand,earth, or a similar

materialanddepositin sealedcontainers.
* Keep Methyl Alcohol out of a confinedspace,suchas a

sewer,becauseof thepossibilityof anexplosion,unlessthe
sewer is, designedto prevent the build-up of explosive
concentrations.

* It may be necessaryto contain and dispose of Methyl
Alcohol as a HAZARDOUS WASTE. Contactyour state
Department of EnvironmentalProtection (DEP) or your
regional office of the federal Environmental Protection
Agency (EPA) for specificrecommendations.

* If employeesare requiredto clean-upspills, they must be
properly trainedandequipped. OSHA 1910.120(q)maybe
applicable.

I N F 0 R M A T I 0 N

FORLARGE SPILLS AND FIRES immediatelycall your fire
department.You can requestemergencyinformation from the
following:

CHEMTREC: (800)424-9300
NIDEP HOTLINE: (609)292-7172 -

HANDLING AND STORAGE (Seepage3)

FIRST AID

In NJPOISONINFORMATION1-800-962-1253

Eye Contact
* Immediatelyflush with large amountsof water for at least

15 minutes,occasionallylifting upperandlower lids. Seek

medicalattentionimmediately. -

Skin Contact
* Quickly removecontaminatedclothing. Immediately wash

areawith largeamountsof water. Seekmedicalattention.

Breathing
* Removethepersonfrom exposure.
* Beginrescuebreathingif breathinghasstoppedand CPRif

heartactionhasstopped.

* Transferpromptlyto a medicalfacility.

PHYSICAL DATA

Vapor Pressure: 97 mm Hg at 68°F(20°C)

Flash Point: 52°F(11°C)
Water Solubility: Miscible

OTHER COMMONLY USED NAMES

ChemicalName:
Methanol
Other Names:
WoodAlcohol; Carbinol;Methylol

CommonName:
DOT Number:
NAERG Code:
CAS Number:

Hazardrating NJDHSS NFPA
FLAMMABILITY - 3

REACTIVITY - 0
FLAMMABLE LIQUID -

POISONOUSGASESARE PRODUCEDIN FIRE

Not intendedto be copiedand soldfor commercial
pitrposes. -

NEW JERSEYDEPARTMENTOFHEALTH AND
SENIOR SERVICES

Rightto KnowProgram
P0 Box 368, Trenton,NJ 08625-0368
(609)984-2202
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NAME: Methyl Alcohol

SYNONYM(s): Methanol; Wood alcohol; Columbian spirits; Carbinol

IMIS: 1660

CAS: 67-56-1

NIOSH: RTECS PC1400000; 48518

DOT: UN1230 Flammable Liquid; Poison

DESCRIPTION:

Colorless liquid with a characteristic, pungent odor.
MW: 32
BP: 148 F
VP: 97 mm
MP: -144 F

OSHA GENERAL INDUSTRY STANDARDS: 200 ppm, 260 mg/m3

OSHA CONSTRUCTION INDUSTRY STANDARDS: 200 ppm, 260 mg/m3
TWA -

THRESHOLD LIMIT VALUE: 200 ppm, 262 mg/m3 TWA; 250 ppm, 328
mg/m3 STEL (Skin); (TLV listed under Methanol)

RECOMMENDED EXPOSURE LIMIT: 200 ppm TWA (Skin); 250 ppm STEL
(Skin)

SYMPTOM(s): Eye irritation; headaches, drowsiness, lightheadedness;
nausea,vomiting; visual disturbance, blindness

HEALTH EFFECTS: Cumulative CNS effects (l-1E7); Narcosis (HE8) Irritation-

Eye, Nose, Throat, Skin---Mild (HE16)

ORGAN: Eyes, skin, CNS, GI tract

OSHA Chemical Sampling Information
Methyl Alcohol

OSHA Chemica’ Sampling Information - Table of Contents

General Description Field Definitions,

Exposure Limits

Health Factors

Monitoring

http://www.osha-slc.gov/ChemSamp_datalCH_251 600.html 6/30/99
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- SLC1:

MEDIA: Two Anasorb 747 Tubes in series(First tube 400mg, second
tube 200 mg section) See note
ANL SOLVENT: 50:50 Carbon Disulfide:Dimethylformamide
MAX V: 3 Liters (RH<50% © 25 C) MAX F: 0.05 L/min (TWA)
MAX V: 5 Liters (RH>50% © 25 C) MAX F: 0.05 L/min (TWA)
MAX V: 0.75 Liters MAX F: 0.05 L/min (STEL)
ANL 1: Gas Chromatography; GC/FID
REF: 2 (OSHA 91)
SAE: 0.09 -

CLASS: Fully Validated
NOTE: Separate tubes and seal each after sampling.

MEDIA: Silica Gel Tube (520/260 mg sections, 20/40 mesh)
ANL SOLVENT: 0.02 N H25O4
MAX V: 6 Liters MAX F: 0.1 L/min (TWA)
MAX V: 1.5 Liters MAX F: 0.1 L/min (STEL)

ANL 1: Gas Chromatography; GC/FID -

REF: 1,2 (OSHA Modified NIOSH 2000)
SAE: 0.16
CLASS: Fully Validated
NOTE: The larger size tube is recommended due to low capacity of the
150/75 mg tubes at high humidities.

SECONDARY SAMPLING/ANALYTICAL METHOD (SAM2):

DEVICE: Detector Tube COMPANY: Sensidyne
PART #: tilL RANGE: 25-1000 ppm
CLASS: Mfg DEVICE: Detector Tube COMPANY: Draeger
PART #: CH 29701 RANGE: 100-3,000 ppm

CLASS: Mfg DEVICE: Detector Tube COMPANY: Draeger
PART #: 67 28941 RANGE: 50-3,000 ppm
CLASS: Mfg DEVICE: Detector Tube COMPANY: MSA
PART #: 95097 RANGE: 100-10,000 ppm
CLASS: Mfg DEVICE: Detector Tube COMPANY: Kitagawa
PART #: 119U RANGE: 20-1000 ppm
CLASS: Mfg DEVICE: Instrumentation COMPANY: Foxboro
PART #: MIRAN 1A & lB RANGE: 0.3 ppm © 9.7 um
CLASS: Mfg DEVICE: Instrumentation COMPANY: Foxboro
PART #: MIRAN 103 RANGE: 0-300 ppm © 9.9 um
CLASS: Mfg DEVICE: Instrumentation COMPANY: Century
PART #: Organic Vapor Analyzer
CLASS: Mfg DEVICE: Instrumentation COMPANY: HNU
PART #: Photoionization Detector

CLASS: Mfg

I OS~Chemical Sampling Information - Table of Contents

Revision Date: 01/12/1999

http://www.osha-slc.gov/ChemSamp_datalCH_251 600.html 6/30/99
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NIOSH Pocket Guide to Chemical Hazards

Methyl alcohol - 1CAS 67-56-1

CH3OH IRTECS PC1400000~

—~nonyms & Trade Names - DOT ID & Guide
Carbinol, Columbianspirits,Methanol,Pyroligneousspirit, Wood 1230 131
{~cohol,Woodnaphtha,Woodspirit

Exposure
Limits

~NIOSHREL: TWA 200ppm(260mglm3)ST 250 ppm(325 mg/rn3)

OSHA PELt: TWA 200 ppm(260mg/rn3)

1DM! 6000 ppm See:67561 [~nversion1 ppm= 1.31 mg/rn3

PhysicalDescriptiou -

Colorlessliquid with acharacteristicpungentodor.

32.1 - [BP: 147°F 1IVRZ: -144°F - ~Sol:Miscible

VP: 96 rnmHg - [IP: 10.84eV - iP ~Sp.Gr: 0.79 -

52°F ~JLUEL: 36% flLEL: 6.0%

[ç,lasslB Flammable Liquid: F1.P. below 73°FandBPatorabove100°F.

Incompatibilities & Reactivities
Strongoxidizers -

MeasurementMethod - -

Si gel; Water/Isopropanol;Gaschromatography/Flameionizationdetection;IV [#2000,Methanol]
See:NMAM INDEX

PersonalProtection& Sanitation
Skin: Preventskin contact -

Eyes:Preventeyecontact
Washskin: Whencontaminated
Remove:Whenwet (flammable)
Change:N.R.

First Aid (~eprocedures)
Eye:Irrigate immediately
Skin: Waterflushpromptly
Breathing:Respiratorysupport -

Swallow:Medicalattentionimmediately
-

Respirator RecommendationsNIOSH/OSHA
Up to 2000ppm: (APF = 10)Any supplied-airrespirator
Up to 5000ppm: (APF = 25)Any supplied-airrespiratoroperatedin acontinuous-flowmode
Up to 6000ppm:(APF = 50)Any supplied-airrespiratorthathasatight-fitting facepieceandis
operatedin acontinuous-flowmode/(APF= 50) Any self-containedbreathingapparatuswith a thll
facepiece/(APF= 50) Any supplied-airrespiratorwith afull facepiece
Emergencyor plannedentry intounknownconcentrationsor IDLH conditions:(APF = 10,000)
Any self-containedbreathingapparatusthathasaftill facepieceandis operatedin apressure-
demandor otherpositive-pressuremode/(APF= 10,000)Any supplied-airrespiratorthathasafill
facepieceandis operatedin apressure-demandor otherpositive-pressuremodein combination
with anauxiliary self-containedpositive-pressurebreathingapparatus
Escape:Any appropriateescape-type,self-containedbreathingapparatus

ExposureRoutesinhalation, skin absorption, ingestion, skin and/oreyecontact

Symptoms irritation eyes,skin,upperrespiratorysystem;headache,drowsiness,dizziness,vertigo
(an illusion of movement),lightheadedness,nausea,vomiting; visualdisturbance,opticnerve
damage(blindness);dermatitis

http://www.cdc.gov/niosh/npg/npgd0397.html 7/7/99
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[~~getOrgansEyes,
skin, respiratorysystem,centralnervoussystem, gastrointestinaltract

also:INTRODUCTION SeeICSCCARD: 0057 SeeMEDICAL TESTS:0137

http://www.cdc.gov/niosh/npg/npgdO397.htrnl 7/7/99



2-BUTOXYETHANQL Page1 of 8

PLeasereduceyourbrowserfont sizefor bettervi~ngandp~nling.
2~HourEmergeneyTelephone~908-859-21-SI
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______________________________________________ CANU1tCr 813.9984688
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2-BUTOXYETHANOL

MSDS Number: B6100 --- EffectiveDate:12/08/96

1. Product Identification

Synonyms:Butyl cellosolve(tm);Ethyleneglycol monobutylether
CASNo.: 111-76-2
Molecular Weight: 118.18
Chemical Formula: HOCH2CH2OC4H9 -

Product Codes: J.T. Baker:D648,D649Mallinckrodt: 2138

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

2-Butoxyethanol 111-76-2 -99 - 100% Yes

3. Hazards Identification

EmergencyOverview

WARNING! HARMFUL IF SWALLOWED, INHALED OR ABSORBED
THROUGH SKIN. CAUSESEYE IRRITATION. AFFECTS CENTRAL

- NERVOUS SYSTEM, BLOOD AND BLOOD-FORMING ORGANS, KIDNEYS,
LIVER AND LYMPHOID SYSTEM. COMBUSTIBLE LIQUID AND VAPOR.
MAY CAUSE IRRITATION TO SKIN AND RESPIRATORYTRACT.

J.T. BakerSAF-T-DATA~~~Ratings(Providedherefor yourconvenience)

HealthRating:2 - Moderate -

http://www.jtbaker.com/msds/b6l00.htm - 6/30/99
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FlammabilityRating:2 - Moderate
ReactivityRating: I - Slight
ContactRating:3 - Severe(Life)
LabProtectiveEquip: GOGGLES& SHIELD; LAB COAT & APRON; VENT HOOD;
PROPERGLOVES; CLASS B EXTINGUISHER
StorageColor Code:Red(Flammable)

- PotentialHealth Effects

Inhalation:
Causesirritation to therespiratorytract. Symptomsmayinclude sorethroat,coughing,
headache,nauseaandshortnessof breath.High concentrationshaveanarcoticeffect.

Ingestion:
Causesirritation to thegastrointestinaltract.Symptomsthayincludenausea,vomiting
anddiarrhea.Toxic! May causesystemicpoisoningwith symptomsparallelingthoseof
inhalation. -

Skin Contact:
May causeirritation with rednessandpain.May beabsorbedthroughtheskinwith
possiblesystemiceffects.

Eye Contact:
Vaporsareirritating andmayproduceimmediatepain,rednessandtearing.Splashescan
causeseverepain,stinging,swelling.

Chronic Exposure: -

Prolongedor repeatedexposurescancausedamageto the liver, kidneys,lymphoid
system,bloodandblood-fonningorgans.

Aggravationof Pre-existingConditions:
Personswith pre-existingskindisorders,eyeproblems,impaired liver, kidney,blood,
respiratoryor lymphoidsystemflmctionmaybe moresusceptibleto theeffectsof the
substance.‘

4. First Aid Measures -

Inhalation:
Removeto fresh-air. If notbreathing,give artificial respiration.If breathingis difficult,
give oxygen.Call aphysicianimmediately.

Ingestion: -

Inducevomiting immediatelyasdirectedby medicalpersonnel.Nevergive anythingby
mouthto anunconsciousperson.Call aphysicianimmediately.

Skin Contact:
- - Immediatelyflush skin with plenty of waterfor atleast 15 minuteswhile removing

contaminatedclothingandshoes.Call aphysician,immediately.Washclothingbefore
reuse.

Eye Contact: -

Immediatelyflush eyeswith gentlebut largestreamof waterfor at least15 minutes,

http://www.jtbaker.com/msds/b6i00.htm 6/30/99
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lifting loweranduppereyelidsoccasionally.Call aphysicianimmediately.

5. Fire Fighting Measures

Fire: -

Flashpoint: 62C (144F)Autoignitiontemperature:238C(460F) Flammablelimits in air
% by volume: lel: 1.1; uel: 12.7 CombustibleLiquid.

Explosion: -

Above flashpoint, vapor-airmixturesareexplosivewithin flammablelimits noted
above.Vaporscanflow alongsurfacesto distantignition sourceandflashback.Contact
with strongoxidizersmaycausefire. Sensitiveto staticdischarge. -

Fire Extinguishing Media:
Dry chemical,alcoholfoamorcarbondioxide. Do notuseasolid streamofwater,since

the streamwill scatterandspreadthe fire. Waterspraymaybeusedto keepfire exposed
containerscool, dilute spills to nonflammablemixtures,protectpersonnelattemptingto
stop leakand dispersevapors.

SpecialInformation:
In the event ofa fire, wear frill protective clothing and NIOSH-approved self-contained
breathingapparatuswith full facepieceoperatedin thepressuredemandor otherpositive
pressuremode. -

•6. Accidental ReleaseMeasures

Ventilateareaof leakor spill. Removeall sourcesof ignition. Wearappropriatepersonal
protectiveequipmentasspecifiedin Section8. Isolatehazardarea.Keepunnecessary
andunprotectedpersonnelfrom entering.Containandrecoverliquid whenpossible.Use
non-sparkingtoolsandequipment.Collect liquid in an appropriatecontaineror absorb
with an inert material(e. g., vermiculite,dry sand,earth),andplace-ina chemicalwaste
container.Donot usecombustiblematerials,suchassawdust.Do not flushto sewer!If
a leakor spill hasnot ignited,usewater sprayto dispersethevapors,-to protectpersonnel
attemptingto stopleak, andto flush spillsaway from exposures.J. T. Baker
SOLUSORB(tm)solventadsorbentis recommendedfor spills of thisproduct.

7. Handling and Storage -

Protectagainstphysicaldamage.Storein a cool, drywell-ventilatedlocation,awayfrom
any areawherethe fire hazardmaybe acute.Outsideor detachedstorageis preferred.
Separatefrom oxidizing materials.Containersshouldbebondedandgroundedfor
transfersto avoidstatic sparks.StorageanduseareasshouldbeNo Smokingareas.
Containersof thismaterialmaybehazardouswhenemptysincetheyretainproduct
residues(vapors,liquid); observeall warningsandprecautionslisted for theproduct.

8. Exposure Controls/PersonalProtection
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Airborne ExposureLimits:
-OSHAPermissibleExposureLimit (PEL): 50 ppm skin -ACGIH ThresholdLimit

Value (TLV): 25 ppm (TWA) skin

Ventilation System:
A systemoflocal and/orgeneralexhaustis recommendedto keepemployeeexposures
belowtheAirborneExposureLimits. Localexhaustventilationis generallypreferred

• becauseit cancontroltheemissionsof thecontaminantat its source,preventing
dispersionof it into the generalwork area.Pleasereferto theACGIH document,
Industrial Ventilation,A ManualofRecommendedPractices , mostrecentedition, for
details.

PersonalRespirators(NIOSH Approved):
If the exposurelimit is exceeded,afull facepiecerespiratorwith organicvaporcartridge
maybewornup to 50 timestheexposurelimit or themaximumuseconcentration
specifiedby theappropriateregulatoryagencyor respiratorsupplier,whicheveris
lowest.Foremergenciesor instanceswheretheexposurelevelsarenot known,usea
ftill-facepiecepositive-pressure,air-suppliedrespirator.WARNING: Air purifying
respiratorsdo not protectworkersin oxygen-deficientatmospheres.This compound
possiblyexistsin bothparticulateandvaporphase.A dust/mistprefiltershouldbeused
for theparticulate.

Skin Protection:
Wearimperviousprotectiveclothing, includingboots,gloves,labcoat,apronor
coveralls,asappropriate,to preventskin contact.

EyeProtection:
Usechemicalsafetygogglesand/orafull faceshieldwheresplashingis possible.
Maintaineyewashfountainand quick-drenchfacilities in work area.

9. Physical and ChemicalProperties

Appearance: -

Clear,colorlessliquid.

Odor:
Mild odor.

Solubility:
Solublein water.

SpecificGravity: -

0.90 @ 20C/4C

pH:
No informationfound.

% Volatiles by volume @ 21C (70F):
100

Boiling Point:
l7lC (340F)
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Melting Point:
-70C (-94F)

• Vapor Density (Air=1):
4.07

Vapor Pressure(mm Hg): -

0.8~ 20C (6SF)

Evaporation Rate(BuAc=1):
0.07

10. Stability and Reactivity

Stability:
Stableunderordinaryconditionsof useandstorage.

Hazardous DecompositionProducts:
Carbondioxide andcarbonmonoxidemayform whenheatedto decomposition.

Hazardous Polymerization:
Will not occur.

Incompatibilities:
Strong oxidizers,strongbases.May attackmetallicaluminumat hightemperatures.

Conditions to Avoid: -

Heat, flames,ignition sourcesandincompatibles. . -

11. Toxicological Information

Toxicological Data:
Oral rat LD5O: 470 mg/kg; Inhalationrat LC5O: 4SOppmI4H;Skin rabbit LDSO: 220

mg/kg; investigatedasatumorigen,mutagen,reproductiveeffector

Reproductive Toxicity:
Hasshownteratogeniceffectsin laboratoryanimals.

\Cancer L±sts\
---NTP Carcinogen---

Ingredient Known Miticipated IARC Category

2-Butoxyethanol (111-76-2) No No None

12. Ecological Information

Environmental Fate:
‘When releasedinto thesoil, this materialis notexpectedto evaporatesignificantly.

Whenreleasedinto thesoil, thismaterialmayleachinto groundwater.Whenreleased
into the soil, this materialmaybiodegradeto amoderateextent.Whenreleasedinto
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water,thismaterialis notexpectedto evaporatesignificantly. Whenreleasedintowater,
this materialmaybiodegradeto amoderateextent.Thismaterialhasanestimated
bioconcentrationfactor(BCE)of lessthan 100. Thismaterial is notexpectedto
significantly bioaccumulate.Whenreleasedinto theair, this materialis expectedto be
readily degradedby reactionwithphotochemicallyproducedhydroxyl radicals.When
releasedinto the air, thismaterialis expectedto haveahalf-life of lessthan 1 day.

Environmental Toxicity:
TheLC5O/96-hourvaluesforfish areover 100mg/l. Thismaterialis not expectedto be
toxic to aquaticlife.

13. DisposalConsiderations

Whatever cannotbe savedforrecoveryor recyclingshouldbe managedin an appropriate
andapprovedwastedisposalfacility. Processing,useor contaminationofthis product
maychangethewastemanagementoptions.Stateandlocal disposalregulationsmay
differ from federaldisposalregulations.Disposeof containerandunusedcontentsin
accordancewith federal,stateandlocal requirements. -

14. Transport Information

Domestic(Land, D.O.T.)

ProperShippingName:TOXIC LIQUID, ORGANIC,NO.5. (ETHYLENEGLYCOL
MONOBUTYL ETHER)
HazardClass:6.1 • -

UN/NA: UN2810
PackingGroup: III
Informationreportedfor product/size:20L

International (Water, I.M.O.)

ProperShippingName:TOXIC LIQUID, ORGANIC, N.O.S.(ETHYLENE GLYCOL
MONOBUTYL ETHER)
HazardClass:6.1
UN/NA: UN2810
PackingGroup:III -

Informationreportedforproduct/size:20L

International (Air, I.C.A.O.)

ProperShippingName:TOXIC LIQUID, ORGANIC,N.O.S. (ETHYLENE GLYCOL
MONOBUTYL ETHER)
HazardClass:6.l • -

UN/NA: UN2810 -

PackingGroup:III
Informationreportedfor product/size:20L -

15. Regulatory Information
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- \Chemical Inventory Status - Part i\

Ingredient TSCA SC Japan Australia

2-Sutoxyethanol (111-76-2) Yes Yes Yes Yes

\Chemical Inventory Status - Part 2\
--Canada--

Ingredient Korea DSL NDSL Phil.

2-Butoxyethanol (111-76-2) Yes Yes No Yes

\Federal, State & International Regulations - Part 1\
-SARA 302- SARA 313

Ingredient RQ TPQ List Chemical Catg.

2-Butoxyethanol (111-76-2) No No No No

\Federal, State & International Regulations - Part 2\

- -RCRA- -TSCA-
Ingredient • CERCLA 261.33 8(d)

2-Eutoxyethanol (111-76-2) No No Yes

Chemical WeaponsConvention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: Yes Pressure: No
Reactivity: No (Pure / Liquid)

Australian HazchemCode: 2R -

PoisonSchedule:No informationfound.

WHMIS:
This MSDShasbeenpreparedaccordingto thehazardcriteriaoftheControlledProducts
Regulations(CPR) andtheMSDScontainsall of the informationrequiredby theCPR.

16. Other Information -

NFPA Ratings: Health: 2 Flammability: 2 Reactivity: 0

Label Hazard Warning:
WARNING! HARMFUL IF SWALLOWED, INHALED ORABSORBED THROUGH
SKIN. CAUSESEYE IRRITATION. AFFECTSCENTRAL NERVOUS SYSTEM,
BLOOD AND BLOOD-FORMINGORGANS,KIDNEYS, LIVER AND LYMPHOID
SYSTEM.COMBUSTIBLE LIQUID AND VAPOR.MAY CAUSEIRRITATION TO
SKIN AND RESPIRATORYTRACT. -

Label Precautions:
Avoid breathingvaporormist. Avoid contactwith eyes,skin andclothing.Keep
containerclosed.Useonly with adequateventilation.Washthoroughlyafterhandling.
Keepawayfrom heatand flame. -

Label First Aid:
In all easescall aphysicianimmediately.If swallowed,inducevomiting immediatelyas
directedby medicalpersonnel.Never giveanythingby mouthto an unconsciousperson.
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• If inhaled,removeto freshair. If notbreathing,giveartificial respiration.If breathingis
difficult, give oxygen.In caseofcontact,immediatelyflush eyesorskinwith plenty of
waterfor atleast15 minuteswhile removingcontaminatedclothingandshoes.Wash
clothingbeforereuse.

Product Use:
LaboratoryReagent.

RevisionInformation:
Pure.New 16 sectionMSDSformat,all sectionshavebeenrevised.

Disclaimer:

Mallinckrodt Baker, Inc. provides theinformation contained herein in goodfaith
but makesno representationasto its comprehensivenessor accuracy.This

document is intended only asa guide to the appropriate precautionary handling of
the material by a properly trained person usingthis product. Individuals receiving
theinformation must exercisetheir independentjudgment in determining its
appropriatenessfor a particular purpose. MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESSOR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSEWITH
RESPECT TO THE INFORMATION SETFORTH HEREIN OR THE
PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTINGFROM USEOFOR RELIANCE UPONTHIS
INFORMATION.

Prepared by: Strategic ServicesDivision
PhoneNumber:(314)539-1600(U.S.A.)
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New Jersey Department of Health and Senior Services

HAZARDOUS SUBSTANCE FACT SHEET

CommonName: 2-BUTOXY ETHANOL

HAZARD SUMMARY
* 2-Butoxy Ethanol can affect you when breathed in and by

passingthroughyour skin.
* Exposuremay causereproductivedamage. Handlewith

extremecaution.
* Exposurecan irritate the eyes, nose,and throat. Higher

exposurecancauseyou to becomedizzy, lightheaded,and
to passout. -

* High or repeatedexposuremay break down red blood
cells,and causeanemia.

* 2-ButoxyEthanolmay damagetheliver andkidneys.

IDENTIFICATION
2-ButoxyEthanolis a colorlessliquid. It is usedas a solvent
in making plasticsandin dry cleaning.

REASON FOR CITATION
* 2-Butoxy Ethanol is on the HazardousSubstanceList

becauseit - is regulatedby OSHA and cited by ACGIH,
DOT,NFPA andNIOSH.

* Definitions areprovidedonpage5.

HOW TO DETERMINE IF YOU ARE BEING
EXPOSED
TheNew JerseyRight to Know Act requiresmost employers
to label chemicalsin the workplace and requires public
employersto provide their employeeswith information and
training concerning chemical hazardsand controls. The
federal OSHA HazardCommunicationStandard,1910.1200,
requiresprivate employersto provide similar training and
informationto theiremployees. -

* Exposureto hazardoussubstancesshould be routinely

evaluated. This may include collecting air samples.
UnderOSHA 1910.20, you have a legal right to obtain
copiesof samplingresultsfromyou employer.

* If you think you are experiencingany workielatedhealth
problems,see a doctor trained to recognizeoccupational
diseases.Takethis FactSheetwith you.

RTK Substancenumber: 0275
Date: February 1989 Revision: November 1994

* ODORTHRESHOLD = 0.10ppm. -

* The range of acceptedodor thresholdvalues is quite

broad. Cautionshouldbeusedin relying on odoraloneas

a warningof potentiallyhazardousexposures.

WORKPLACEEXPOSURELIMITS
OSHA: The legal airborne permissible exposure limit

(PEL) is 50 ppm averaged over an 8-hour
workshift.

ACGIH: The recommendedairborne exposure limit is
25 ppmaveragedoveran 8-hourworkshift.

* The aboveexposurelimits are for ~jj levels ~jjy. When

skin contactalso occurs,you may be overexposed,even•
thoughair levelsare lessthanthe limits lmstedabove.

WAYS OF REDUCING EXPOSURE
* Wherepossible,encloseoperationsand use local exhaust

ventilationat the site of chemicalrelease.If local exhaust
ventilationor enclosureis notused,respiratorsshouldbe
worn.

* Wearprotectiveworkclothing
* washthoroughlyimmediatelyafterexposureto 2-Butoxy

Ethanol and at the end of the workshift.
* Posthazardandwarninginformationin the work area. In

addition, as part of an ongoing educationand training
effort, communicateall information on the health and
safetyhazardsof 2-ButoxyEthanolto potentiallyexposed
workers.

CAS Number:
DOT Number:

111-76-2
UN 2369
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This Fact Sheetis a summarysource of information of all
potential andmost severehealthhazardsthat may result from
exposure. Duration of exposure, concentration of the
substanceandother factorswill affect your ~usceptibilityto
anyofthepotentialeffectsdescribedbelow.

HEALTH HAZARD INFORMATION

Acute Health Effects
The following acute (short-term)health effects may occur
immediatelyorshortly afterexposureto 2-ButoxyEthanol:

* Exposureto 2-ButoxyEthanolcanirritate the eyes,nose,

mouth and throat. Higher exposurecan cause you to
becomedizzy, lightheaded,andto passout.

Chronic Health Effects
The following chronic (long-term) healtheffectscanoccur at
sometime after exposureto 2-ButoxyEthanol and can last
formonthsor years: -

Cancer Hazard
* According to the information presentlyavailable to the

New JerseyDepartmentof Healthand Senior Services,
2-Butoxy Ethanol hasnot beentestedfor its ability to
causecancerinanimals. -

ReproductiveHazard - -

* 2-ButoxyEthanolmaydamagethedevelopingfetus.
*

2-Butoxy Ethanol may damage the testes (male

reproductiveglands).

Other Long-Term Effects
* Long-termexposuremaybreakdownredbloodcells, and

causeanemia.
* 2-ButoxyEthanolmay damagethe liver andkidneys.
* Very irritating substancesmay affect the lungs. It is not

knownwhether2-ButoxyEthanolcauseslung damage.

MEDICAL

Medical Testing -

Beforebeginningemploymentandat regulartimes after that,
for those with frequent or potentially high exposures,the
following are recommended:

* Urinalysisandkidney function tests.
* Completebloodcountwith reticulocytecount.
* Liver functiontests.

Any evaluationshouldinclude a carefulhistory of pastand
presentsymptomswith an exam. Medical teststhat look for
damagealready done are ~ a substitute for controlling
exposure.

Requestcopiesof your medical testing. You have a legal
rightto this informationunderOSHA 1910.20.

WORKPLACECONTROLSAND PRACTICES

Unless a less toxic chemical can be substituted for a
hazardoussubstance,ENGINEERING CONTROLS are the
mosteffectiveway of reducingexposure.Thebestprotection
is to enclose operations and/or provide local exhaust
ventilation at the site of chemical release. Isolating
operationscan also reduceexposure. Using respiratorsor
protective equipment is less effective than the controls
mentionedabove,but is sometimesnecessary.

In evaluating the controls present in your workplace,
consider:(1) how hazardousthe substanceis, (2) how much
of the substanceis releasedinto the workplace and (3)
whetherharmful skin or eye contactcould occur. Special
controlsshouldbein placefor highly toxic chemicalsorwhen
significant skin, eye, orbreathingexposuresare possible.

In addition,the following control is recommended:

* Where possible, automatically pump liquid 2-Butoxy

Ethanolfrom drums or otherstoragecontainersto process-
containers.

Good WORK PRACTICEScan help to reducehazardous
exposures.The followingworkpracticesarerecommended:

* Workers whose clothing has been contaminated by

2-Butoxy Ethanol should change into clean clothing
promptly.

* Contaminatedwork clothes should be laundered by
individuals who havebeeninformed of the hazardsof
exposureto 2-ButoxyEthanol. -

* Eye washfountainsshouldbe providedin the immediate
work areaforemergencyuse.

* If there- is the possibility of skin exposure,emergency
showerfacilities shouldbeprovided.

* On skin contact with 2-Butoxy Ethanol, immediately
washor showertoremovethe chemical. At theendof the
workshift, wash any areasof the body that may have
contacted2-Butoxy Ethanol,whether or not known skin
contacthasoccurred.
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* Do not eat, smoke,or drink where 2-Butoxy Ethanol is

handled,processed,or stored,since the chemical can be
swallowed. Wash hands carefully before eating or
smoking.

PERSONAL PROTECTIVE EQUIPMENT

WORKPLACE CONTROLS ARE BETTER TI-IAN
PERSONAL PROTECTIVE EQUIPMENT. However, for
somejobs (such as outsidework, confinedspaceentry, jobs
done only once in a while, or jobs done while workplace
controls are being installed), personalprotectiveequipment
may be appropriate. -

The following recommendationsare only guidelinesand may
not apply to everysituation.

Clothing
* Avoid skin contactwith 2-ButoxyEthanol. Wearsolvent-

resistantgloves and clothing. Safetyequipmentsuppliers!
manufacturerscanprovide recommendationson the most
protectiveglove!clothingmaterialfor your operation.

~ All protectiveclothing (suits, gloves,footwear, headgear)
should be clean, available each day, and put on before
work.

* Safety equipment manufacturers recommend Butyl,
NeopreneorNitrile rubbersasprotectivematerials.

EyeProtection - -

* Wearsplash-proofchemicalgogglesand faceshieldwhen

working with liquid, unless full facepiece respiratory
protectionis wom.

Respiratory Protection
IMPROPERUSE OF RESPIRATORSIS DANGEROUS.
Such equipmentshould only be used if the employerhas a
written programthat takesinto accountworkplaceconditions,
requirements for worker training, respirator fit testing and
medicalexams,asdescribedin OSHA 1910.134.

* Wherethepotential existsfor exposureover25 ppm, usea
MSHA/NIOSH approvedfull facepiecerespiratorwith an
organicvaporcartridge. More protectionis providedby a
poweredair-puri~’ingrespirator. -

* If while wearing a filter, cartridge or canisterrespirator,
you can smell, taste, or otherwise detect 2-Butoxy
Ethanol, or in thecaseof a full facepiecerespiratoryou
experience eye irritation, leave the area immediately.
Checkto makesuretherespirator-to-faceseal is still good.
If it is, replacethe filter, cartridge,or canister. If the seal
is no longergood,you may needanewrespirator.

* Be sure to consider all potential exposures in your

workplace. You may need a combination of filters,
prefilters, cartridges, or canisters, to protect against
different forms of a chemical(such as vaporandmist) or
againsta mixtureof chemicals.

* Where the potential for high exposuresexists, use a
MSHA/NIOSH approvedsupplied-airrespiratorwith a full
facepieceoperatedin the positivepressuremodeor with a
full facepiece,hood, or helmet in the continuousflow

mode.
* Exposureto 700 ppm is immediatelydangerousto life and

health. If the possibility of exposureabove 700 ppm
exists, use a MSHAJNIOSH approved self-contained
breathing apparatus with a full facepieceoperatedin
continuousflow or otherpositivepressuremode.

HANDLING AND STORAGE

* Prior to working with 2-Butoxy Ethanol you should be
trainedon its properhandling andstorage.

* 2-Butoxy Ethanol is no,t compatible with OXIDIZING

AGENTS (such as PERCHLORATES, PEROXIDES,
PERMANGANATES, CHLORATES, NITRATES,
CHLORINE, BROMINE andFLUORINE), and STRONG
BASES (such as SODIUM HYDROXIDE and
POTASSIUMHYDROXIDE).

* Store in tightly closedcontainersin a cool, well-ventilated
areaaway from HEAT.

* Sourcesof ignition, suchas smokingand openflames,are
prohibited where 2-Butoxy Ethanol is used, handled;or
stored in a manner that could createa potential fire or
explosionhazard.

QUESTIONS AND ANSWERS

Q: If I have acute health effects, will I later get chronic
healtheffects?

A: Not always. Mostchronic(long-term) effectsresultfrom
repeatedexposurestoa chemical.

Q: Can I get long-term effects without ever having short-
termeffects?

A: Yes, becauselong-termeffects can occur from repeated
exposuresto a chemical at levels not high enoughto
makeyou immediatelysick.

Q: What are my chancesof gettingsick when I have been
exposedto chemicals?

A: The likelihood of becoming sick from chemicals is
increasedas the amountof exposureincreases. This is
determinedby the length of time and the amount of
materialto which someoneis exposed.



2-BUTOXY ETHANOL page 4 of 6

Q: Whenarehigherexposuresmorelikely?
A: Conditions which increaserisk of exposure include

physical and mechanicalprocesses(heating, pouring,
spraying,spills and evaporationfrom large surfaceareas
suchasopencontainers),and“confined space”exposures
(working insidevats,reactors,boilers,smallrooms,etc.).

Q: Is the risk of getting sick higher for workers than for
communityresidents?

A: Yes. Exposuresin the community, except possibly in
casesof fires or spills,are usuallymuch lowerthanthose
found in the workplace. Howevei~,people in the
community may be exposedto contaminatedwater as
well as to chemicals in the air over long periods.
Becauseof this, and becauseof exposureof childrenor
peoplewho are already ill, community exposuresmay
causehealthproblems.

Thefollowing information is availablefrom:

NewJerseyDepartmentof Healthand
SeniorServices -

OccupationalDiseaseandInjury Services
Trenton,NJ 08625-0360
(609)984-1863

IndustrialHygieneInformation
Industrial hygienistsare availableto answeryour questions
regarding the control of chemical exposuresusing exhaust
ventilation, special work practices,good housekeeping,good
hygiene practices, and personal protective equipment
including respirators. In addition, they canhelp to interpret
the resultsof industrialhygienesurveydata.

MedicalEvaluation -

If you think you are becomingsick becauseof exposureto
chemicalsat your workplace,you may call a Departmentof
Healthand Senior Servicesphysicianwho canhelp you find
theservicesyouneed.

PublicPresentations
Presentationsand educational programs on occupational
healthor the Right to Know Act canbe organizedfor labor
unions,tradeassociationsandothergroups.

Right to Know InformationResources
The Right to Know Infoline (609) 984-2202 can answer
questionsabout the identity and potential health effects of
chemicals,list of educationalmaterialsin occupationalhealth,
referencesusedto preparethe Fact Sheets,preparationof the
Right to Ithow survey, education and training programs,
labeling requirements,and general information regardingthe
Right to Know Act. Violationsof the law shouldbe reported
to (609)984-2202.
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DEFINITIONS

ACGIH is the American Conference of Governmental - A mutagenis a substancethat causesmutations.A mutation
Industrial Hygienists. It recommendsupper limits (called is a changein the geneticmaterialin a body cell. Mutations
TLVs) for exposuretoworkplacechemicals, canleadtobirth defects,miscarriages,or cancer.

A carcinogenis a substancethat causescancer- NAERG - is the North American Emergency Response
Guidebook. It was jointly developedby TransportCanada,

The CAS number is assignedby the Chemical Abstracts the United StatesDepartment of Transportationand the
Serviceto identi& a specificchemical. Secretariat of Communications and Transportation of

Mexico. It is a gnide for first respondersto quickly identity
A combustiblesubstanceis a solid, liquid or gas that will the specific or generic hazardsof material involved in a
burn. transportationincident, and to protect themselvesand the

general public during the initial responsephase of the
A corrosive substanceis a gas, liquid or solid that causes incident.
irreversibledamageto humantissueor containers.

Nd is the National Cancer Institute, a federal agencythat
DEl’ is the New Jersey Department of Environmental determinesthe cancer-causingpotentialof chemicals.
Protection.

NEPA is the National Fire Protection Association. It
DOT is the Departmentof Transportation,the federal agency classifies substancesaccordingto their fire and explosion
that regulatesthe transportationof chemicals, hazard.

EPA is the EnvironmentalProtectionAgency, the federal NIOSH is the National Institute for OccupationalSafetyand
agencyresponsiblefor regulatingenvironmentalhazards. Health. It tests equipment, evaluates and approves

respirators, conducts studies of workplace hazards, and

A fetusis anunbomhumanor animal. proposesstandardsto OSHA.

A flammablesubstanceis a solid, liquid, vaporor gas that NTP is the National Toxicology Program which tests

will igniteeasilyandbumrapidly. chemicalsandreviewsevidencefor cancer.

The flashpoint is the temperatureat which a liquid or solid OSHA isthe OccupationalSafetyandHealthAdministration,

givesoffvaporthat can form aflammablemixture with air. which adoptsand enforceshealthand safetystandards.

-HI-JAG is theHumanHealthAssessmentGroupofthe federal PEOSHAis the Public EmployeesOccupationalSafety and
EPA. HealthAct, astate lawwhich setsPELsfor NewJerseypublic

- employees.
IARC is theInternationalAgency forResearchon Cancer,a
scientific group that classifieschemicalsaccordingto their ppm meanspartsof a substancepermillion partsof air. It is
cancer-causingpotential. a measureof concentrationby volumeinair.

A miscible substanceis a liquid or gas that will evenly A reactivesubstanceis a solid, liquid or gas that releases
dissolvein another. energyundercertainconditions.

mgIm3 meansmilligrams of a chemical in a cubic meter of A teratogen is a substancethat causes birth defects by
air. It is a measureof concentration(weight/volume), damagingthe fetus.

MSHA is the Mine Safety and Health Administration, the TLV is the ThresholdLimit Value, the workplaceexposure
federal agencythat regulatesmining. It also evaluatesand limitrecommendedby ACGIH.
approvesrespirators. -

The vaporpressureis a measureof how readily a liquid or a
solid mixes with air at its surface. A highervaporpressure
indicatesa higherconcentrationof the substancein air and
thereforeincreasesthe likelihood ofbreathingit in.
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Hazard Rating Key: 0—minimal; I slight; 2=moderate;
3serious;4—severe

FIRE HAZARDS

* 2-Butoxy Ethanol is a COMBUSTIBLELIQUID.
* POISONOUSGASESARE PRODUCEDIN FIRE.
* CONTAINERSMAY EXPLODEIN FIRE.
* Use dry chemical, CO2, water spray, or alcohol foam

extinguishers.
* Watercanbeusedto keepfire-exposedcontainerscool.
* If employeesare expectedto fight fires, theymustbetrained

andequippedasstatedinOSHA 1910.156.

SPILLS AND EMERGENCIES

If 2-Butoxy Ethanol is spilled or leaked,take the following
steps:

* Restrictpersonsnotwearingprotectiveequipmentfrom area

ofspill or leakuntil clean-upiscomplete.
* Ventilateareaof spill or leak.
* Absorb liquids in vermiculite, dry sand,earth, or a similar

materialanddepositin sealedcontainers.
* It may be necessaryto contain and dispose of 2-Butoxy

Ethanol as a HAZARDOUS WASTE. Contact your
Departmentof EnvironmentalProtection (DEP) or your
regional office of the federal Environmental Protection
Agency(EPA) for specificrecommendations.

* If employeesare requiredto clean-upspills, they must be
properlytrainedandequipped. OSHA 1910.120(a)maybe•
applicable.

FOR LARGE SPILLSAND FIRES immediatelycall your fire
department.You canrequestemergencyinformation from the
following: -

CHEMTREC: (800)424-9300
NJDEPHOTLINE: (609)292-7172

HANDLING AND STORAGE (Seepage3)

FIRSTAID

In NJ. POISONINFORMATION7-800-962-1253

EyeContact
* Immediately flush with large amountsof water for at least

15 minutes,occasionallylifting upperand lower lids. Seek
medical attention.

Skin COntact
* Quickly removecontaminatedclothing. Immediatelywash

areawith large amountsof soapand water. Seekmedical

attention.

Breathing
* Removethepersonfrom exposure.
* Beginrescuebreathingif breathinghasstoppedand CPRif

heartaction has-stopped.
* Transferpromptlyto amedicalfacility.

PHYSICAL DATA

Vapor Pressure:0.6mmHg at68°F(20°C)

Flash Point: 140°F(60°C)

Water Solubility: Miscible

OTHER COMMONLY USED NAMES

ChemicalName:
Ethanol,2-Butoxy- -

Other Names:
Butyl Cellosolve;Butyl Oxitol; Ethylene Glycol Monobutyl
Ether

Not intendedto be copiedand soldfor commercial
purposes. -

NEW JERSEYDEPARTMENTOF HEALTH AND
SENIOR SERVICES

Right to Know Program
P0 Box 368, Trenton,NJ 08625-0368
(609)984-2202

CommonName: 2-BUTOXY ETHANOL
DOT Number: UN 2369
NAERGCode: 152
CAS Number: 111-76-2

Hazardrating NJDHSS NFPA

FLAMMABILITY - 2

REACTIVITY - 0

COMBUSTIBLE

POISONOUSGASESARE PRODUCEDIN FIRE
CONTAINERS MAY EXPLODEIN FIRE
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OSHA Chemical Sampling Information
2-Butoxyethanol

4 OSHA ChemicalSamplingInformation - Table of Contents

General Description Field Definition s

NAME: 2-Butoxyethanol

SYNONYM(s): Butyl cellosolve; Ethyleneglycol monobutylether; Dowanol EB;
Butyl oxitol; Jeffersol EB; Ektasolve EB; Ethylene glycol mono butyl ether;
Ethylene glycol monobutyl ether -

IMIS: 0435 - -

CAS: 111-76-2

NIOSH: RTECS KJ8575000; 34274

DOT: (JN2369 Flammable Liquid -

DESCRIPTION: - -

MW: 118.20
BP: 171 deg C -

- VP: 0.6 mm -

- MOLEM: C6H1402 Colorless liquid with a mild odor.

Exposure Limits

OSHA GENERAL INDUSTRY STANDARDS: 50 ppm, 240 mg/m3 TWA (Skin)

OSHA CONSTRUCTION INDUSTRY STANDARDS: 50 ppm, 240 mg/m3
TWA (Skin)

THRESHOLD LIMIT VALUE: 25 ppm, 121 mg/m3 TWA (Skin) -

Health Factors

Monitoring

SLC1:

- MEDIA: Charcoal Tube (100/50 mg sections,.20/40 mesh)
ANL SOLVENT: (95:5) Methylene Chloride/Methanol
MAX V: 48 Liter MAX F: 0.1 L/min -

- ANL 1: Gas Chromatography; GC/FID

http://www.osha-slc.gov/ChemSan-ipdataJCH222400.html 6/30/99
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REF: 1 (OSHA 83)
SAE: 0.15
CLASS: Fully Validated

WIPE:

Wipe with charcoal pad, seal in glass vial for shipment.

4 OSHA Chemical Sampling Information - Table of Contents -

Revision Date: 05/18/1993

http://www.osha-slc.gov/ChemSamp_data/CH222400.html 6/30/99
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NIOSH PocketGuide to Chemical Hazards

2-Butoxyethanol PICAS 111-76-2

LC4H9OCH2COH ~RTECSKJ8575000
Synonyms& Trade Names IBOT ID &-Guide
Butyl Cellosolve®,Butyl oxitol, Dowanol®EB, EUBE,EktasolveEB®, 2369 152
Ethyleneglycol monobutylether,JeffersolEB

Exposure ~~NIOSH REL: TWA 5 ppm (24 mg/rn3) [skin] 1
Limits J~OSHAPELt: TWA 50 ppm (240mglm3) [skin]

IDLH 700 ppm See:111762 ~Conversion1 ppm = 4.83 mg/rn3

PhysicalDescription - -

Colorlessliquid with amild, ether-likeodor.

L~W:118.2 ~j~BP: 339°F 1j~RZ:-107°F ~Sol:Miscible
VP: 0.8 mmHg ~IP:10.00eV {~~3r:0.90

Fl.P: 143°F UEL(275°F):12.7% JLEL(200°F):1.1% -i
ClasslilA CombustibleLiquid: Fl.P.at orabove140°Fandbelow200°F. -

Incompatibilities & Reactivities
Strongoxidizers,strongcaustics

MeasurementMethod
Charcoaltube;Methanol/CH2C12Gaschromatography/Flameionizationdetection;IV [#1403,

Alcohols IV] See:NMAM INDEX

PersonalProtection & Sanitation -

Skin: Preventskincontact -

First Aid (Seeprocedures)
Eye:Irrigate immediately

Eyes:Preventeyecontact Skin: Soapwashpromptly -

Washskin: Whencontaminated Breathing:Respiratorysupport
Remove:Whenwet or contaminated Swallow: Medical attentionimmediately
Change:N.R.
Provide:Quick drench

Respirator RecommendationsNIOSH -

Up to 50 ppm:(APF = 10)Any chemicalcartridgerespiratorwith organicvaporcartridge(s)
*/(APF = 10) Any supplied-airrespirator* -

Up to 125 ppm:- (APF = 25)Any supplied-airrespiratoroperatedin acontinuous-flow
mode*/(APF= 25)Any powered,air-purifying respiratorwith organicvaporcartridge(s)* -

Up to 250 ppm:(APF = 50)Any chemicalcartridgerespiratorwith afull facepieceandorganic
vaporcartridge(s)/(APF= 50) Any air-purifying, frill-facepiecerespirator(gasmask)with achin-
style,front- or back-mountedorganicvaporcanister/(APF= 50)Any powered,air-purifying
respiratorwith atight-fitting facepieceandorganicvaporcartridge(s)*/(APF= 50)Any self-
containedbreathingapparatuswith afull facepiece/(APF= 50)Any supplied-airrespiratorwith a
full facepiece
Up to 700 ppm: (APF = 2000)Any supplied-airrespiratorthat hasa frill facepieceandis operated
in apressure-demandorotherpositive-pressuremode
Emergencyor plannedentry intounknownconcentrationsorIDLH conditions:(APF = 10,000)
Any self-containedbreathing-apparatusthat hasafull facepieceandis operatedin apressure-
demandor otherpositive-pressuremode/(APF= 10,000)Any supplied-airrespiratorthathasafull
facepieceandis operatedin apressure-demandorotherpositive-pressuremodein combination

http://www.cdc.gov/nioslVnpg/npgdOO7O.htrnl 7/7/99
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~ith an auxiliary self-containedpositive-pressurebreathingapparatus
Escape:(APF = 50)Any air-purifying, flill-facepiecerespirator(gasmask)with a chin-style,front-
orback-mountedorganicvaporcanister/Anyappropriateescape-type,self-containedbreathing
apparatus

ExposureRoutesinEiE[ion, skin absorption,ingestion,skinand/oreyecontact

Symptoms irritation eyes,skin, nose,throat; hemolysis,hemoglobinuria; central ner~iou~sy~iem
depressant/depression,headache;vomiting

TargetOrgansEye~7~1n,respiratorysystem,centralnervoussysteni7h~matopoieticsystem,
blood,kidneys,liver, lymphoid system. .

Seealso:INTRODUCTION SeeICSCCARD: 0059 SeeMEDICAL TESTS:0029

http://www.cdc.gov/nioshlnpg/npgdOO7O.html . 7/7/99



- 2-L~UTOXYETHANOL Page1 of8

Pteasereduceyoi.ir browserIbni si~sfct~better ‘~4e~~ngandpshi~ng.

2~HourEmergencyTelephone:903-&5~.21SI
CHEMTSEa1.aco-4zs~eco[)V1S.LJ }.Materiai Safety Data SheeTT~Naltonal~osPonsoIn Canada______________________________________________ C~NuTEC:613-$ge-666S
~u1,ldqUSand Canada
themtrac292.483-7816

Fran: Malllnckrodt Baker,Inc.
222 Red SchooL Lano ~ALLINCKRODT I NOTE: c~i.iTacc,c?MxrzcandNa~ona1I R~on Ccn~orornor~cacynters~otc
Pflihipsburg, N4 Osees ~

I irncMrgaop~t.Jocko.oxpceinoartdont
[~zwotvin~chgn~4a

Al ncn-ernergocrg~eslioos-s~,ouldbe directed10 CustomerService(140O~562’2537)for assistance

2-BIJTOXYETHANOL

MSDS Number: B6100 --- EffectiveDate:12/08/96

1. Product Identification

Synonyms: Butyl cellosolve(tm);Ethylene glycol monobutyl ether
CAS No.: 111-76-2
MolecularWeight: 118.18
Chemical Formula: HOCH2CH2OC4H9 -

Product Codes: J.T. Baker:D648,D649Mallinckrodt: 2138

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

2-Butoxyethancl 111-76-2 99 - 100% Yes

3. Hazards Identification

EmergencyOverview

WARNING! HARMFUL IF SWALLOWED, INHALED ORABSORBED
THROUGH SKIN. CAUSESEYE IRRITATION. AFFECTS CENTRAL

- NERVOUS SYSTEM, BLOOD AND BLOOD-FORMING ORGANS, KIDNEYS,
LIVER AND LYMPHOID SYSTEM. COMBUSTIBLE LIQUID AND VAPOR
MAY CAUSE IRRITATION TO SKIN AND RESPIRATORYTRACT.

J.T. BakerSAF~T~DATA~1)Ratings(Providedherefor yourconvenience)

HealthRating:2 - Moderate

http://www.jtbaker.com!msds/b6100.htm 6/30/99
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FlammabilityRating:2 - Moderate
ReactivityRating: 1 - Slight
ContactRating:3 - Severe(Life)
Lab ProtectiveEquip: GOGGLES& SifiELD; LAB COAT & APRON; VENT HOOD;
PROPERGLOVES; CLASSB EXTiNGUISHER
StorageColor Code:Red(Flammable)

- Potential Health Effects

Inhalation:
Causesirritation to therespiratorytract.Symptomsmayincludesorethroat,coughing,
headache,nauseaandshortnessof breath.High concentrationshavea narcoticeffect.

Ingestion:
Causesirritation to thegastrointestinaltract. Symptomsthayincludenausea,vomiting
anddianhea.Toxic! May causesystemicpoisoningwith symptomsparallelingthoseof
inhalation. -

Skin Contact:
May causeirritation with rednessandpain.May be absorbedthroughtheskinwith
possiblesystemiceffects.

Eye Contact:
Vaporsareirritating andmayproduceimmediatepain, rednessandtearing. Splashescan
causeseverepain, stinging,swelling.

Chronic Exposure:
Prolongedor repeatedexposurescancausedamageto the liver, kidneys,lymphoid
system,bloodandblood-formingorgans.

Aggravation of Pre-existingConditions: -

- Personswith pre-existingskin disorders,eyeproblems,impairedliver, kidney,blood,
respiratoryor lymphoid systemflmctionmaybemoresusceptibleto the-effectsof the

substance.‘

4. First Aid Measures -

Inhalation: . -

Removeto freshair. If notbreathing,giveartificial respiration.If breathingis difficult,
give oxygen.Call aphysicianimmediately.

Ingestion:
Inducevomiting immediatelyasdirectedby medicalpersonnel.Nevergive anythingby
mouthto anunconsciousperson.Call aphysicianimmediately.

Skin Contact: -

Immediatelyflush skinwith plenty of waterfor atleast15 minuteswhile removing
contaminatedclothing andshoes.Call aphysician,immediately.Washclothingbefore
reuse. ..

Eye Contact: -

Immediatelyflush eyeswith gentlebut largestreamof waterfor atleast15 minutes,

http://www.jtbak~r.com/msds/b61 O0.htm 6/30/99
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lifting lower anduppereyelidsoccasionally.Call aphysicianimmediately.

5. Fire Fighting Measures -

Fire:
Flashpoint: 62C (144F)Autoignition temperature:238C (460F)Flammablelimits in air
%by volume: lel: 1.1; uel: 12.7CombustibleLiquid.

Explosion:
Aboveflash point, vapor-airmixturesareexplosivewithin flammablelimits noted - -

above.Vaporscanflow alongsurfacesto distantignition sourceandflash back.Contact
with strongoxidizersmaycausefire. Sensitiveto static discharge.
Fire Extinguishing Media:

Dry chemical,alcoholfoamorcarbondioxide. Do not useasolid streamofwater,since
the streamwill scatterandspreadthefire. Waterspraymaybeusedto keepfire exposed

containerscool, dilute spills to nonflammablemixtures,protectpersonnelattemptingto
stop leakanddispersevapors.

SpecialInformation: -

In theeventof afire, wearfull protectiveclothing andNIOSH-approvedself-contained
breathingapparatuswith full facepieceoperatedin thepressuredemandor otherpositive
pressuremode.

• 6. Accidental ReleaseMeasures

Ventilateareaof leakor spill. Removeall sourcesofignition. Wearappropriatepersonal
protectiveequipmentasspecifiedin Section8. Isolatehazardarea.Keepunnecessary
andunprotectedpersonnelfrom entering.Containandrecoverliquid whenpossible.Use
non-sparkingtoolsandequipment.Collect liquid in an appropriatecontaineror absorb
with aninertmaterial (e. g., vermiculite,dry sand,earth),andplaceinachemicalwaste
container.Donot usecombustiblematerials,suchassawdust.Do not flush to sewer!If
a leakor spill hasnot ignited,usewatersprayto dispersethevapors,to protectpersonnel
attemptingto stop leak,andto flushspills awayfrom exposures.J. T. Baker
SOLUSORB(tm)solventadsorbentis recommendedfor spillsofthis product.

7. Handling and Storage

Protectagainstphysicaldamage.Store in a cool, drywell-ventilatedlocation,awayfrom
anyareawherethefire hazardmaybe acute.Outsideor detachedstorageis preferred.
Separatefrom oxidizing materials.Containersshouldbebondedandgroundedfor

- transfersto avoid static sparks.StorageanduseareasshouldbeNo Smokingareas.
Containersof this materialmaybe hazardouswhenemptysincetheyretainproduct
residues(vapors,liquid); observeall warningsandprecautionslisted for theproduct.

8. Exposure Controls/PersonalProtection

http://www.jtbaker.comlmsds/b61 OO.htm 6/30/99
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Airborne ExposureLimits:
-OSHAPermissibleExposureLimit (PEL): 50 ppm skin -ACGIH ThresholdLimit
Value(TLV): 25 ppm (TWA) skin

VentilationSystem:
A systemof local andlorgeneralexhaustis recommendedto keepemployeeexposures
belowtheAirborneExposureLimits. Localexhaustventilationis generallypreferred
becauseit cancontroltheemissionsofthecontaminantat its source,preventing
dispersionofit into thegeneralworkarea.Pleasereferto theACGIH document,
Industrial Ventilation,A ManualofRecommendedPractices ,mostrecentedition, for
details.

PersonalRespirators (NIOSH Approved):
If theexposurelimit is exceeded,afull facepiecerespiratorwith organicvaporcartridge
maybeworn up to 50 times the exposurelimit or themaximumuseconcentration
specifiedby theappropriateregulatoryagencyorrespiratorsupplier,whicheveris
lowest.For emergenciesor instanceswheretheexposurelevelsarenotknown,usea
flull-facepiecepositive-pressure,air-suppliedrespirator.WARNING: Air puri~’ing
respiratorsdo notprotectworkersin oxygen-deficientatmospheres.Thiscompound
possiblyexists in bothparticulateandvaporphase.A dust/mistprefiltershouldbe used
for theparticulate.

Skin Protection:
Wearimperviousprotectiveclothing, includingboots,gloves,lab coat,apronor
coveralls,asappropriate,to preventskin contact.

EyeProtection: -

Usechemicalsafetygogglesand/orafull faceshieldwheresplashingis possible.
Maintain eyewashfountainand quick-drenchfacilities in work area.

9. Physical and ChemicalProperties •

Appearance: -

Clear,colorlessliquid.

Odor:
Mild odor.

Solubility:
Solublein water.

SpecificGravity: . -

0.90 @ 20C/4C -

pH: -

No informationfound.

% Volatiles by volume @ 21C (70F):
100

Boiling Point:
171C(340F)

http://www.jtbaker.comlmsds/b61 00.htm - 6/30/9-9
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Melting Point:
-70C (-94F)

Vapor Density(Air=1):
4.07

Vapor Pressure(mm Hg):
0.8 ~ 20C (68F)

Evaporation Rate (BuAc=1):
0.07

10. Stability and Reactivity

Stability:
Stableunderordinaryconditionsof useand storage.

Hazardous DecompositionProducts: -

Carbondioxide and carbonmonoxidemayform whenheatedto decomposition.

Hazardous Polymerization:
Will not occur.

Incompatibilities:
Strongoxidizers,strongbases.May attackmetallicaluminumat hightemperatures.

Conditions to Avoid: -

Heat,flames,ignition sourcesandincompatibles.

11. Toxicological Information

Toxicological Data:
Oral rat LD5O: 470 mg/kg; InhalationratLC5O: 4SOppnV4H;Skin rabbitLD5O: 220

• mg/kg; investigatedasatumorigen,mutagen,reproductiveeffector

ReproductiveToxicity:
Hasshownteratogeniceffectsin laboratoryanimals.

\Cancer Lists\
- - -NT? Carcinogen- - -

Ingredient Known Anticipated IARC Category

2-Butoxyethanol - (111-76-2) No No None

12. Ecological Information

Environmental Fate:
Whenreleasedinto thesoil, this materialis notexpectedto evaporatesignificantly.
Whenreleasedinto thesoil, thismaterialmayleachinto groundwater.Whenreleased
into the soil, this materialmaybiodegradeto a moderateextent.Whenreleasedinto

http://www.jtbaker.com/msds/b6l00.htm 6/30/99



-• 2-BUTOXYETHANOL Page6 of 8

water,this materialis notexpectedto evaporatesignificantly.Whenreleasedinto water,
thismaterialmaybiodegradeto amoderateextent.This materialhasanestimated
bioconcentrationfactor(BCF) of lessthan100. Thismaterialis not expectedto
significantlybioaccumulate.Whenreleasedinto theair, this materialis expectedto be
readilydegradedby reactionwith photochemicallyproducedhydroxyl radicals.When
releasedinto the air, this materialis expectedto haveahalf-life of lessthan 1 day.

Environmental Toxicity:
TheLC5O/96-hourvaluesfor fish areover 100 mg!l. This materialis not expectedto be
toxic to aquaticlife.

13. DisposalConsiderations

Whatever cannotbesavedfor recoveryorrecyclingshouldbe managedin an appropriate
and approvedwastedisposalfacility. Processing,useor contaminationofthisproduct
maychangethewastemanagementoptions.Stateand localdisposalregulationsmay
differ from federaldisposalregulations.Disposeof containerandunusedcontentsin

accordancewith federal,stateandlocal requirements. -

14. Transport Information - -

Domestic(Land, D.O.T.)

ProperShippingName:TOXIC LIQUID, ORGANIC,N.O.S.(ETHYLENE GLYCOL
MONOBUTYL ETHER)
HazardClass:6.1 • -

UN/NA: UN2S1O
•PackingGroup:HI
Informationreportedfor product/size:20L

International (Water, LM.O.) -

Proper ShippingName:TOXIC LIQUID, ORGANIC, N.O.S.(ETHYLENE GLYCOL
MONOBUTYL ETHER) -

HazardClass:6.1
UN/NA: UN281O
PackingGroup: III - -

Informationreportedfor product/size:20L

International (Air, I.C.A.O.)

ProperShippingName:TOXIC LIQUID, ORGANIC, N.O.S.(ETHYLENE GLYCOL
MONOBTJTYL ETHER)
HazardClass:6.1 - - - -

UN/NA: IJN28IO
PackingGroup: III
Informationreportedfor product/size:20L -

15. Regulatory Information

http://www.jtbaker.comlmsds/b6100.htm - 6/30/99
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- \Chemical Inventory Status - Part 1’\
Ingredient TSCA EC Japan Australia

2-Butoxyethanol (111-76-2) Yes Yes Yes Yes

\Chernical Inventory Status - Part 2\

Ingredient Korea

2-Butoxyethanol (111-76-2) Yes

\Federal, state & International Regulations - Part iN
-SARA 302- SARA 313

Ingredient RQ TPQ List Chemical Catg.

2-Eutoxyethanol (111-76-2) No No No No

\Péderal, State & International Regulations - Part 2\
-RCRA- -T5CA-

Ingredient CERCLA 261.33 8(d)

2-Butoxyethanol (111-76-2) No No Yes

Chemical Weapons Convention:
SARA 311/312: Acute: Yes
Reactivity: No (Pure

No TSCA 12
Chronic: Yes

/ Liquid)

(b) : No CDTA: No
Fire: Yes Pressure: No

Australian HazchemCode: 2R
Poison Schedule:No informationfound. -

WHMIS: -

ThisMSDShasbeenpreparedaccordingto thehazardcriteriaof theControlledProducts
Regulations(CPR)andtheMSDScontainsall ofthe informationrequiredby theCPR.

16. Other Information

NFPA Ratings: Health: 2 Flammability: 2 Reactivity: 0

Label Hazard Warning:
WARNING! HARMFUL IF SWALLOWED, INHALED ORABSORBEDTHROUGH
SKIN. CAUSESEYE IRRITATION. AFFECTSCENTRAL NERVOUSSYSTEM,
BLOOD AND BLOOD-FORMINGORGANS, KIDNEYS, LIVER AND LYMPHOID
SYSTEM.COMBUSTIBLE LIQUID AND VAPOR.MAY CAUSE IRRITATION TO
SKIN AND RESPIRATORYTRACT. -

Label Precautions:
Avoid breathingvaporor mist.Avoid contactwith eyes,skinandclothing.Keep
containerclosed.Useonly with adequateventilation.Washthoroughlyafterhandling.
Keepawayfrom heatand flame.

Label First Aid:
In all casescall aphysicianimmediately.If swallowed,inducevomiting immediatelyas
directedby medicalpersonnel.Nevergiveanythingby mouthto an unconsciousperson.

- - Canada- -

DSL NDSL

Yes No

Phil.

Yes

http://www.jtbaker.com/msds/b6l00.htm 6/3Q/99
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If inhaled,removeto freshair. If notbreathing,give artificial respiration.If breathingis
difficult, giveoxygen.In caseofcontact,immediatelyflush eyesor skinwith plentyof
waterfor atleast15 minuteswhile removingcontaminatedclothing and shoes.Wash
clothingbeforereuse.

Product Use:
LaboratoryReagent.

Revision Information:
Pure.New 16 sectionMSDSformat,all sectionshavebeenrevised.

Disclaimer:

Mallinckrodt Baker, Inc. provides theinformation contained herein in goodfaith
• but makesno representation asto its comprehensivenessor accuracy.This

documentis intended only asa guide to the appropriate precautionary handling of
thematerial by a properly trained personusingthis product. Individuals receiving
theinformation must exercisetheir independentjudgment in determining its
appropriatenessfor a particularpurpose.MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTiES OF
MERCHANTABILITY, FITNESSFORA PARTICULAR PURPOSEWITH
RESPECT TO THE INFORMATION SET FORTH HEREINOR THE
PRODUCTTO WHICH THE INFORMATION REFERS.ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION. -

* * * * Ic * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Prepared by: Strategic ServicesDivision
PhoneNumber:(314)539-1600(U.S.A.) -

http://www.jtbaker.comlmsds/b6100.htm 6/30/99
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HAZARDOUS SUBSTANCE FACT SHEET

CommonName: 2-BUTOXY ETHANOL

RThSubstancenumber: 0275
Date: February1989 Revision: November 1994

HAZARD SUMMARY
* 2-ButoxyEthanolcanaffectyou whenbreathedinandby

passingthroughyour skin.
* Exposuremay causereproductivedamage. Handlewith

extreme -caution.
* Exposurecan irritate the eyes, nose,and throat. Higher

exposurecancauseyou to becomedizzy, lightheaded,and
to passout. -

* High or repeatedexposuremay break down red blood
cells, andcauseanemia.

* 2-ButoxyEthanolmay damagethe liver and kidneys.

IDENTIFICATiON
2-ButoxyEthanol is acolorlessliquid. It is usedas ~solvent
in makingplasticsand in dry cleaning.

REASON FOR CITATION -

* 2-Butoxy Ethanol is on the HazardousSubstanceList

becauseit is regulatedby OSHA and cited by ACGIH,
DOT,NFPAandNIOSH.

* Definitions areprovidedon page5.

HOW TO DETERMINE IF YOU ARE BEING
EXPOSED
The NewJerseyRight to Know Act requiresmost employers
to label chemicals in the workplace and requires public
employersto provide their employeeswith information and
training concerning chemical hazards and controls. The
federal OSHA HazardCommunicationStandard,1910.1200,
requiresprivate employers to provide similar training and
informationto theiremployees.

* Exposure to hazardoussubstancesshould be routinely

evaluated. This may include collecting air samples.
Under OSHA 1910.20, you have a legal right to obtain
copiesof samplingresultsfrom you employer.

* If you think you are experiencingany workrelatedhealth
problems,see a doctor trained to recognizeoccupational
diseases.Takethis FactSheetwith you.

* ODORTHRESHOLD = 0.10ppm. -

* The range of acceptedodor thresholdvalues is quite

broad. Cautionshouldbe usedin relying on odoraloneas

a warningof potentiallyhazardousexposures.

WORKPLACE EXPOSURE LIMITS
OSHA: The legal airborne permissible exposure limit

(PEL) is SO ppm averaged over an 8-hour

workshift.

ACGIH: The recommendedairborne exposure limit is
25 ppmaveragedoveran 8-hourworkshift.

* The aboveexposurelimits are for air j~y~~ When

skin contactalso occurs,you may be overexposed,even
thoughair levelsareless thanthe limits lmstedabove.

WAYS OF REDUCING EXPOSURE
* Wherepossible,encloseoperationsand uselocal exhaust

ventilationat thesite of chemicalrelease. If local exhaust
ventilationor enclosureis notused,respiratorsshouldbe
worn.

* Wearprotectivework clothing -

* Washthoroughlyimmediatelyafter exposureto 2-Butoxy

Ethanolandat the endof theworkshift.
* Posthazardand warninginformation in thework area. In

addition, as part of an ongoing educationand training
effort, communicateall information on the health and

- safetyhazardsof 2-ButoxyEthanol to potentiallyexposed
workers.

CAS Number:
DOTNumber:

111-76-2

UN 2369
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This Fact Sheetis a sununarysource of information of gil
potential andmost severehealthhazardsthat may result from
exposure. Duration of exposure, concentration of the
substanceand other factorswill affect your susceptibilityto
anyof the potentialeffectsdescribedbelow.

HEALTH HAZARD INFORMATION

Acute Health Effects
The following acute (short-term)health effects may occur
immediatelyorshortlyafterexposureto 2-ButoxyEthanol:

* Exposureto 2-ButoxyEthanolcanirritate the eyes,nose,

mouth and throat. Higher exposure can cause you to
becomedizzy, lightheaded,andto passout.

Chronic Health Effects
The following chronic(long-term) healtheffectscanoccurat
sometime after exposureto 2-Butoxy Ethanol and can last
for monthsor years:

CancerHazard
* According to the information presentlyavailable to the

New JerseyDepartmentof Health and SeniorServices,
2-Butoxy Ethanolhas not beentestedfor its ability to
causecancerin animals. -

ReproductiveHazard - -

* 2-ButoxyEthanolmaydamagethe developingfetus.
* 2-Butoxy Ethanol may damage the testes (male

reproductiveglands). -

Other Long-Term Effects
* Long-termexposuremay breakdown red bloodcells, and

causeanemia.
* 2-ButoxyEthanolmay damagethe liver andkidneys.
* Very irritating substancesmay affect the lungs. It is not

knownwhether2-ButoxyEthanolcauseslungdamage.

MEDICAL

Medical Testing
Before beginningemploymentand at regulartimesafter that,
for those with frequent or potentially high exposures,the
following are recommended:

* Urinalysis andkidney thnctiontests.
* Completebloodcountwith reticulocytecount.
* Liver functiontests.

Any evaluationshouldinclude a careful history of pastand
presentsymptomswith an exam. Medical teststhat look for
damagealready done are not a substitute for controlling
exposure.
Requestcopies of your medical testing. You havea legal

right to thisinformation underOSHA 1910.20.

WORKPLACECONTROLSAND PRACTICES

Unless a less toxic chemical can be substituted for a
hazardoussubstance,ENGII4EERNG CONTROLS are the
mosteffectiveway of reducingexposure.The bestprotection
is to enclose operations and/or provide local exhaust
ventilation at the site of chemical release. Isolating
operationscan also reduceexposure. Using respiratorsor
protective equipment is less effective than the controls-

mentionedabove,but is sometimesnecessary.

Ta evaluating the controls present in your workplace,
consider:(1) how hazardousthe substanceis, (2) how much

of the substanceis releasedinto the workplace and (3)
whether harmful skin or eye contactcould occur. Special
controlsshouldbe inplace forhighly toxic chemicalsor when
significantskin, eye, orbreathingexposuresarepossible.

In addition,the following control is recommended:

* Where possible, automatically pump liquid 2-Butoxy

Ethanolfrom drums or otherstoragecontainersto process
containers.

Good WORK PRACTICEScan help to reducehazardous
exposures.Thefollowing work practicesare recommended:

* Workers whose clothing has been contaminated by

2-Butoxy Ethanol should change into clean clothing
promptly.

* Contaminatedwork clothes should be laundered by
individuals who havebeeninformed of the hazardsof
exposureto2-ButoxyEthanol.

* Eye washfountainsshouldbe providedin the immediate
work areafor emergencyuse

* If there is the possibility of skin etposure,emergency
showerfacilitiesshouldbe provided.

* On skin contact with 2-Butoxy Ethanol, immediately
washor showerto removethe chemical. At the endof the
workshift, wash any areasof the body that may have
contacted2-Butoxy Ethanol,whetheror not known skin
contacthasoccurred.
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Do not eat, smoke,or drink where 2-Butoxy Ethanol is
handled,processed,or stored,since the chemical can be
swallowed. Wash hands carefully before eating or
smoking.

PERSONAL PROTECTIVE EQUIPMENT

WORKPLACE CONTROLS ARE BETTER THAN
PERSONAL PROTECTIVE EQUIPMENT. However, for
somejobs (suchas outsidework, confinedspaceentry, jobs
done only once in a while, or jobs done while workplace
controls, are being installed), personalprotective equipment
maybe appropriate.

The following recommendationsare only guidelinesand may
not apply toevery situation.

Clothing -

* Avoid skin contactwith 2-ButoxyEthanol. Wearsolvent-

resistantglovesand clothing. Safety equipmentsuppliers!
manufacturerscanprovide recommendationson the most
protectiveglovefclothingmaterialfor your operation.

* All protectiveclothing (suits, gloves, footwear,headgear)
should be clean, available each day,and put on before
work.

* Safety equipment manufacturers recommend Bu~il,
NeopreneorNib-lie rubbersasprotectivematerials.

Eye Protection -

* Wearsplash-proofchemicalgogglesand face shield when

working with liquid, unless full facepiece respiratory
protectionis wom.

RespiratoryProtection
IMPROPERUSE OF RESPIRATORSIS DANGEROUS.
Such equipmentshould only be usedif the employerhas a
written programthat takesinto accountworkplaceconditions,
requirementsfor worker training, respiratorfit testing and
medicalexams,as describedin OSHA 1910.134.

* Wherethepotential existsfor exposureover25 ppm,usea

MSHAJNTOSH approvedfull thcepiecerespiratorwith an
organic vaporcartridge. More protectionis providedby a

poweredair-puri~’ingrespirator.
* If while wearing a filter, cartridge or canister respirator,

you can smell, taste, or otherwise detect 2-Butoxy
Ethanol,or in the case of a full facepiecerespiratoryou
experience eye irritation, leave the area immediately.
Checkto makesurethe respirator-to-faceseal is still good.
If it is, replacethe filter, cartridge,or canister. If the seal
is no longergood,you mayneeda newrespirator.

* Be sure to consider all potential exposures in your

workplace. You may need a combination of filters,
prefilters, cartridges, or canisters, to protect against
different forms of a chemical(such as vaporandmist) or
againsta mixtureof chemicals.

* Where the potential for high exposuresexists, use a
MSHA/NJOSHapprovedsupplied-airrespiratorwith a full
facepieceoperatedin the positivepressuremodeor witha
full facepiece,hood, or helmet in the continuousflow
mode.

* Exposureto 700 ppm is immediatelydangerousto life and
health. If the possibility of exposureabove700 ppm
exists, use a MSHA/NIOSH approved self-contained
breathing apparatus with a full facepieceoperatedin
continuousflow orotherpositivepressuremode.

HANDLING AND STORAGE

* Prior to working with 2-Butoxy Ethanol you should be

trainedon its properhandlingand storage.
* 2-Butoxy Ethanol is not compatible with OXIDIZING

AGENTS (such as PERCHLORATES, PEROXIDES,
PELMANGANATES, CHLORATES, NITRATES,
CHLORINE, BROMINE and FLUORINE), and STRONG
BASES (such as SODIUM HYDROXIDE and
POTASSIUMHYDROXIDE).

* Storein tightly closedcontainersin a cool, well-ventilated
areaaway fromHEAT.

* Sourcesof ignition, suchas smokingand openflames, are
prohibited where2-Butoxy Ethanol is used,handled,’or
stored in a manner that could create a potential fire or
explosionhazard.

QUESTIONS AND ANSWERS

Q: If I have acute health effects, will I later get chronic
healtheffects?

A: Not always. Most chronic(long-term)effectsresult from
repeatedexposurestoa chemical.

Q: Can I get long-term effects without ever having short-
term effects?

A: Yes, becauselong-termeffects can occur from repeated
exposuresto a chemical at levels not high enough to
makeyou immediatelysick.

Q: What are my chancesof gettingsick when I havebeen
exposedto chemicals?

A: The likelihood of becoming sick from chemicals is
increasedas the amount of exposureincreases. This is
determinedby the length of time and the amount of
materialto which someoneis exposed.
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Q: Whenarehigherexposuresmorelikely?
A: Conditions which increaserisk of exposure include

physical and mechanicalprocesses(heating, pouring,
spraying,spills and evaporationfrom largesurfaceareas
suchas opencontainers),and “confinedspace”exposures
(working insidevats,reactors,boilers,smallrooms,etc.).

Q: Is the risk of getting sick higher for workers than for
communityresidents?

A: Yes. Exposuresin the community, exceptpossibly in
casesof firesor spills,are usuallymuch lowerthanthose
found in the workplace. Howevei, people in the
community n-iay be exposedto contaminatedwater as
well as to chemicals in the air over long periods.
Becauseof this, and becauseof exposureof childrenor
peoplewho are already ill, community exposuresmay
causehealthproblems.

The following information is availablefrom:

NewJerseyDepartmentof Healthand
SeniorServices

OccupationalDiseaseand Injuxy Services
Trenton,NJ 08625-0360
(609) 984-1863

IndustrialHvzieneInformation
Industrial hygienistsare available to answeryour questions
regardingthe control of chemical exposuresusing exhaust
ventilation,specialwork practices,good housekeeping,good
hygiene practices, and personal protective equipment
including respirators. In addition, they canhelp to interpret
the resultsof industrialhygienesurveydata.

Medical Evaluation
If you think you are becomingsick becauseof exposureto
chemicalsat your workplace, you may call a Departmentof
Healthand SeniorServicesphysicianwho can help you find
theservicesyou need.

Public Presentations
Presentations and educational programs on occupational
health or the Right to Know Act can be organizedfor labor
unions, tradeassociationsand othergroups.

Ri~htto Know InformationResources
The Right to Know Infoline (609) 984-2202 can answer
questionsabout the identity and potential health effects of
chemicals,list of educationalmaterialsin occupationalhealth,
referencesused to preparethe Fact Sheets,preparationof the
Right to Know survey, educationand training programs,
labeling requirements,and general information regardingthe
Right to Know Act. Violationsof the law shouldbe reported
to (609)984-2202.
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DEHNITIONS

ACGIH is the American Conference of Governmental A mutagenis a substancethat causesmutations.A mutation
Industrial Hygienists. It recommendsupper limits (called is a changein the geneticmaterial in a body cell. Mutations
TLVs) forexposureto workplacechemicals. canlead tobirth defects,miscarriages,orcancer.

A carcinogenis a substancethat causescancer. NAERG is the North American Emergency Response
Guidebook. It was jointly developedby TransportCanada,

The CAS number is assignedby the Chemical Abstracts the United States Department of Transportationand the
Serviceto identi~’a specificchemical. , Secretariat of Communications and Transportation of

Mexico. It is a guide for first respondersto quickly identi~’
A combustiblesubstanceis a solid, liquid or gas that will the specific or generic hazardsof material involved in a
bum. transportationincident, and to protect themselvesand the

general public during the initial responsephase of the
A corrosive substanceis a gas, liquid or solid that causes incident.
irreversibledamageto humantissueor containers.

NC! is the National Cancer Institute, a federal agencythat
DEl’ is the New Jersey Department of Environmental determines the cancer-causing potential of chemicals.
Protection.

NFPA is the National Fire Protection Association. It
DOT is theDepartmentof Transportation,the federalagency classifies substancesaccordingto their fire and explosion
that regulatesthe transportationof chemicals, hazard.

EPA is the Environmental ProtectionAgency, the federal NIOSH is the National Institute for OccupationalSafetyand
agencyresponsiblefor regulatingenvironmentalhazards. Health. It tests equipment, evaluates and approves

respirators, conducts studies of workplace hazards, and

A fetusis anunbomhumanor animal. proposesstandardsto OSHA.

A flammable substanceis a solid, liquid, vaporor gas that NTP is the National Toxicology Program which tests

will ignite easily andbum rapidly. chemicalsandreviewsevidencefor cancer.

The flash point is the temperatureat which a liquid or solid OSHA is the OccupationalSafetyandHealthAdministration,
givesoffvaporthat can form a flammablemixture with air. which adoptsandenforceshealthandsafetystandards.

-BRAG ~sthe HumanHealthAssessmentGroupof the federal PEOSHA is the Public EmployeesOccupationalSafetyand
EPA. Health Act, astatelaw which setsPELsfor NewJerseypublic

- employees. -

IARC is the InternationalAgency for Researchon Cancer,a
scientific group that classifieschemicalsaccordingto their ppm meanspartsof a substancepermillion partsof air. It is
cancer-causingpotential. a measureof concentrationby volume inair.

A miscible substanceis a liquid or gas that will evenly ‘ A reactive substanceis a solid, liquid or gas that releases
dissolvein another. energyundercertain conditions.

mg!m3 meansmilligrams of a chemical in a cubic meterof A teratogen is a substancethat causesbirth defects by
air. It is a measureof concentration(weight’volume). damagingthe fetus.

MSHA is the Mine Safety and Health Administration, the TLV is the ThresholdLimit Value, the workplaceexposure
federal agencythat regulates mining. It also evaluatesand limit-recommendedby ACGIH.
approvesrespirators. -

Thevaporpressureis a measureof how readilya liquid or a
solid mixes with air at its surface. A higher vaporpressure
indicatesa higher conqentrationof the substancein air and
thereforeincreasesthe likelihood of breathingit in.
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2-BUTOXY ETHANOL
UN 2369
152
111-76-2

Hazard Rating Key: 0=minimal; 1=slight; 2=inoderate;
3—serious;4—severe

FIRE HAZARDS

* 2-ButoxyEthanol is aCOMBUSTIBLE LIQUID.
* POISONOUSGASESARE PRODUCEDIN FIRE.
* CONTAINERSMAY EXPLODE IN FIRE.
* Use dry chemical, C02, water spray, or alcohol foam

extinguishers.
* Watercanbeusedto keepfire-exposedcontainerscool.
* If employeesareexpectedto fight fires, they mustbe trained

and equippedas statedin OSHA 1910.156.

SPILLS AND EMERGENCIES

If 2-ButoxyEthanol is spilled or leaked, take the following
steps:

* Restrictpersonsnotwearingprotectiveequipmentfrom area

of spill or leakuntil clean-upis complete.
* Ventilateareaof spill or leak.
* Absorbliquids in vermiculite, dry sand,earth,or a similar

materialanddepositin sealedcontainers.
* It may be necessaryto contain and disposeof 2-Butoxy

Ethanol as a HAZARDOUS WASTE. Contact your
Departmentof EnvironmentalProtection (DEP) or your
regional office of the federal Environmental Protection
Agency(EPA) for specificrecommendations. -

* If employeesare requiredto clean-upspills, they mustbe
properlytrainedand equipped. OSHA 1910.120(q)maybe
applicable. -

FOR LARGE SPILLS AND FIRES immediatelycall your fire
department.You can requestemergencyinformation from the
following: -

CHEMTREC: (800)424-9300
NJDEPHOTLINE: (609)292-7172

HANDLING AND STORAGE (Seepage3)

FIRST AID

In AU PQj5QWTNFQRMATION1-800-962-1253

Eye Contact
* Immediatelyflush with large amountsof water for at least

15 minutes,occasionallylifting upperand lower lids. Seek
medicalattention.

Skin Contact
* Quickly removecontaminatedclothing. Immediatelywash

areawith largeamountsof soap andwater. Seek medical

attention.

Breathing
* Removethepersonfrom exposure.
* Begin rescuebreathingif breathinghasstoppedandCPRif

heartactionhasstopped.
* Transferpromptly toa medicalfacility.

PHYSICAL DATA

Vapor Pressure:0.6mmHg at 68°F(20°C)

Flash Point: 140°F(60°C)
WaterSolubiity: Miscible

OTHER COMMONLY USED NAMES

ChemicalName:
Ethanol,2-Butoxy-
Other Names:
Butyl Cellosolve; Butyl Oxitol; Ethylene Glycol
Ether

CommonName:
DOT Number:
NAERG Code:
CAS Number:

Hazardrating NJDHSS NFPA

FLAMMABILITY - 2

REACTWITY - 0

COMBUSTIBLE
POISONOUSGASESARE PRODUCEDIN FIRE

CONTAINERS MAY EXPLODE IN FIRE

Monobutyl

Not intendedto be copiedand soldfor commercial
purposes.

NEW JERSEYDEPARTMENTOF HEALTH AND
SENIORSERVICES

Right to KnowProgram
P0Box 368,Trenton,NJ 08625-0368
(609) 984-2202
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OSI-JA Chemical Sampling Information
2-Butoxyethanol

F i OSHAChemical Sampling nfcrmation - Table of Contents

General Description Field Definitions

NAME: 2-Sutoxyethanol

SYNONYM(s): Butyl cellosolve; Ethyleneglycol monobutylether; Dowanol ES;
Butyl oxitol; Jeffersol ES; Ektasolve ES; Ethylene glycol mono butyl ether;
Ethylene glycol monobutyl ether -

IMIS: 0435

CAS: 111-76-2

NIOSH: RTECS KJ8575000;34274

DOT: 1JN2369Flammable Liquid

I DESCRIPTION:
I

MW: 118.20
BP:l7ldegC -

VP:0.Gmm -

MOLFM: C6H14O2 Colorless liquid with a mild odor.

I

Exposure Limits

051-IA GENERAL INDUSTRY STANDARDS: 50 ppm, 240 mgjm3 TWA (Skin)

OSHA CONSTRUCTION INDUSTRY STANDARDS: SO ppm, 240 mg/m3
TWA (Skin) -

THRESHOLD LIMIT VALUE: 25 ppm, 121 mg/rn3 TWA (Skin) -

Health Factors - -

Monitoring

SLC 1:

MEDIA: Charcoal Tube
ANL SOLVENT: (95:5)

(100/50 mg sections, 20/40 mesh)
Methylene Chloride/Methanol

MAX V: 48 Liter MAX F: 0.1. L/min
ANL 1: Gas Chromatography; GC/FID

http://www.osha-slC.gov/ChemSarnpdata!CH222400.html 6/30/99
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NIOSH PocketGuide to ChemicalHazards

2-Butoxyethanol - ~CAS111-76-2

c4H90cH2c;OH ~WFECSK38575000

Synonyms& Trade Names
Butyl Cellosolve®,Butyl oxitol, Dowanol®EB, EGBE,EktasolveRB®,
Ethyleneglycol monobutylether,JeffersolRB

DOT ID & Guide
2369 152

1Exposure ~NIOSHREL: TWA 5 ppm (24 rnglm3) [skin]

Limits LosI.iA PELt: TWA 50 ppm(240mg/rn3) [skin]

IDLH 700 ppm See:111762 [~Conversion1 ppm= 4.83 mg/rn3

PhysicalDescription - -

Colorlessliquid with amild, ether-likeodor. -

MW: 118.2 LBP: 339°F ~ 1~5o1:Miscible
VP: 0.8mmHg [IP: 10.00eV — i~Sp.Gr:0.90

Fl.P: 143°F [UEL(275°F):12-7% [LEL(200°F):1.1%

ClasslilA CombustibleLiquid: Fl.P. at orabove140°Fandbelow200°F.

Incompatibilities & Reactivities
Strong oxidizers,strongcaustics

MeasurementMethod
Charcoaltube; Methanol/CH2C12Gaschromatography/Flameionizationdetection;IV [#1403,

Alcohols IV] See:NMAM INDEX

PersonalProtection & Sanitation
Skin: Preventskin contact

First Aid (Seeprocedur~)
Eye:Irrigate immediately

Eyes:Preventeyecontact Skin: Soapwashpromptly
Washskin: Whencontaminated Breathing:Respiratorysupport
Remove:Whenwetor contaminated Swallow: Medical attentionimmediately -

Change:N.R. -

Provide:Quick drench

Respirator RecommendationsNIOSH -

Up to 50 ppm: (APF = 10) Any chemicalcartridgerespiratorwith organicvaporcartridge(s)
= 10) Any supplied-airrespirator* -

~Upto 125 ppm: (APF = 25)Any supplied-airrespiratoroperatedin acontinuous-flow
irnode*/(APF = 25)Any powered,air-purifying respiratorwith organicvaporcartridge(s)* -

‘Up to 250 ppm:(APF = 50)Any chemicalcartridgerespiratorwith a full facepieceandorganic
vaporcartridge(s)/(APF= 50) Any air-puri~’ing,flill-facepiecerespirator(gasmask)with a chin-
style, front- or back-mournedorganicvaporcanister/(APF= 50)Any powered,air-purif~ring
respiratorwith atight-fitting facepieCeandorganicvaporcartridge(s)*/(APF= 50) Any self-
containedbreathingapparatuswith afull facepiece/(APF= 50) Any supplied-airrespiratorwith a
full facepiece
Up to 700 ppm:(APP 2000)Any supplied-airrespiratorthat hasafull facepieceandis operated
in apressure-demandor otherpositive-pressuremode -

Emergencyorplannedentry into unknownconcentrationsor IDLH conditions: (APP= 10,000)
Any self-containedbreathing-apparatusthat hasafull facepieceandis operatedin apressure-
demandor otherpositive-pressuremode/(APF= 10,000)Any supplied-airrespiratorthat hasafull
,facepieceandis operatedin a pressure-demandor otherpositive-pressuremodein combination

http://www.cdc.gov/niosh/npg/npgdOO7O.html 7/7/99
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with anauxiliary self-containedpositive-pressurebreathingapparatus
Escape:(APP = 50)Any air-puri~ing,fiill-facepiecerespirator(gasmask)with a chin-style,front-
orback-mountedorganicvaporcanister/Anyappropriateescape-type,self-containedbreathing
apparatus
ExposureRoutesinhalation, skin absorption,ingestion,skin and/oreyecontact

Symptoms irritation eyes,skin, nose,throat;hemolysis,hemoglobinuria;centralnervoussystem
depressantidepression,headache;vomiting
Target Organs Eyes,skin, respiratorysystem,centralnervoussystem,hematopoieticsystem,
blood,kidneys,liver, lymphoid system.

Seealso: INTRODUCTION SeeICSC CARD: 0059 SeeMEDICAL TESTS:0029 I

http://www.cdc.gov/niosh/npg/npgdOO7O.html - 7/7/99



CAS Number:
DOT Number:

110-8 0-5
UN 1171

HAZARD SUMMARY
* 2-EthoxyethancAcan affectyou whenbreathedin andby

passingthroughyourskin.
* 2-Ethoxyethanolshouldbe handledas a TERATOGEN—

WITH EXTREME CAUTION.
* It may damagethe testes,resultingin decreasedfertility.
* 2-Ethoxyethanolcancauseeyeandskin irritation.
* Breathing 2-Ethoxyethanolcan irritate the nose and

throat. -

* Exposuremay damageblood cells causinga low blood
count(anemia).

* High exposure can affect the nervous system causing
headache, drowsiness, weakness, fatigue, personality
changesandevenpassingout.

* 2-Ethoxyethanolmaydamagethekidneys.

IDENTIFICATION -

2-Ethoxyethanolis a colorlessliquid with a mild, sweetish
odor. It is widely usedas a solventand asa de-icingadditive
in brakefluids andaviation andautomobilefuels.

REASONFORCITATION -

* 2-Ethoxyethanol is on the HazardousSubstanceList
becauseit is regulatedby OSHA and cited by ACGIH,
DOT, NIOSH, NFPA,EPA, DEP andHHAG. -

* This chemical is on the SpecialHealth HazardSubstance
- List becauseit is a TERATOGEN.

* Definitionsareprovidedon page5. -

HOW TO DETERMINE IF YOU ARE BEING.
EXPOSED
The NewJerseyRight to Know Act requiresmost employers
to label chemicals in the workplace and requires public
employersto provide their employeeswith information and
training concerning chemical hazards and controls. The
federal OSHA HazardCommunicationStandard,1910.1200,

- requires private employers to provide similar training and
informationto theiremployees.

* Exposureto hazardoussubstancesshould be routinely

evaluated. This may include collecting air samples.
UnderOSHA 1910.20, you have a legal right to obtain
copiesof samplingresults from your employer If you
think you are experiencing any work-related health
problems,see a doctor trainedto recognizeoccupational
diseases.Takethis FactSheetwith you. -

RTK Substancenumber: 0839
Date: February1989 Revision: April 1996

* ODORTHRESHOLD= 2.7 ppm.
* The range of acceptedodor thresholdvalues is quite

broad. Cautionshouldbe usedin relyingon odoralone as

a warningof potentiallyhazardousexposures.

WORKPLACEEXPOSURELIMITS
OSHA: The legal airborne permissible exposure limit

(PEL) is 200 ppm averaged over an 8-hour
workshift.

NIOSH: Therecommendedairborneexposurelimit is 0.5
ppmaveragedovera 10-hourworkshifl.

ACGIH: The recommendedairborne exposure limit is
5 ppmavengedoveranS-hourworkshift.

* 2-Ethoxyethanolmaybea TERATOGENin hunians.All

contactwith this chemicalshouldbereducedto the lowest
possiblelevel:

* The aboveexposurelirnits are for levels ~y. When
skin contactalso occurs,you may be overexposed,even
thoughair levelsare lessthanthe limits listedabove.

WAYS OF REDUCING EXPOSURE
* Wherepossible,encloseoperationsand use local exhaust

ventilationat thesite of chemicalrelease. If local exhaust
ventilationor enclosureis notused,respiratorsshouldbe
worn.

* Wearprotectivework clothing.
* Washthoroughlyat the endof the workshift.
* Posthazardandwarninginformation in the work area. In

addition, as part of an ongoing educationand training
effort, communicateall information on the health and
safetyhazardsof 2-Ethoxyethanolto potentiallyexposed
workers.

CommonName: 2-ETHOXYETHANOL
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This Fact Sheet is a summarysourceof information of all
potential andmost severehealthhazardsthat may resultfrom
exposure. Duration of exposure, concentration of the
substanceand other factors will affect your susceptibilityto
anyof thepotentialeffectsdescribedbelow. -

HEALTH HAZARD INFORMATION

Acute Health Effects
The following acute (short-term)health effects may occur
immediatelyor shortlyafter exposureto 2-Ethoxyethanol:

* 2-Ethoxyethanolcancauseeyeandskin irritation.
* Breathing 2-Ethoxyethanolcan irritate the nose and

throat.
* High exposure can affect the nervous system causing

headache,drowsiness,weakness, fatigue, personality
changesandevenpassingout.

Chronic Health Effects
The following chronic (long-term)healtheffectscanoccurat
sometime afterexposureto 2-Ethoxyethanoland can last for
monthsor years:

CancerHazard
* According to the information presentlyavailable to the

New JerseyDepartmentof Health, 2-Ethoxyethanolhas
notbeentestedfor its ability to causecancerin animals.

ReproductiveHazard
* 2-Ethoxyethanolmay be a TERATOGEN in humans

sinceit hasbeenshownto be a teratogenin animals.
* 2-Ethoxyethanol may damage the testes (male

reproductiveglands)and decreasefertility in males.

Other Long-Term Effects
* Exposuremay damageblood cells causinga low blood

count(anemia).
* 2-Ethoxyethanolmay damagethekidneys.

MEDICAL

Medical Testing
For thosewith frequentor potentiallyhigh exposure(halfthe
TLV or greater,or ~ignificantskincontact),the following are
recommendedbefore beginning work and at regular times
after that:

If symptoms develop or overexposureis suspected,the
following may be useful:

* Kidney function tests.

Any evaluationshouldinclude a careful history of past and
presentsymptomswith an exam. Medicaltests that look for
damage already done are not a substitute for controlling
exposure.

Requestcopies of your medical testing. You have a legal
right to this information underOSHA. 1910.20.

WORKPLACE CONTROLSAND PRACTICES

Unless a less toxic chemical can be substituted for a
hazardoussubstance,ENGINEERINGCONTROLSare the
mosteffectiveway of reducingexposure.The bestprotection
is to enclose operations andior provide local exhaust
ventilation at the - site of chemical release. Isolating
operationscan also reduceexposure. Using respirators or
protective equipment is less effective than the controls
mentionedabove,but is sometimesnecessary.

In evaluating the controls present in your workplace,
consider:(1) how hazardousthe substanceis, (2) how much
of the substanceis releasedinto the workplace and (3)
whetherharmful skin or eye contactcould occur. Special
controlsshouldbe in placefor highly toxic chemicalsor when
significantskin, eye, orbreathingexposuresarepossible.

In addition,the following controlsarerecommended:

* Where possible, automatically pump liquid 2-Ethoxy-

ethanolfrom drums or other storagecontainersto process
containers.

* Specific engineeringcontrols are recommendedfor this
chemical by NIOSH. Refer to the NIOSH criteria
document:2-Ethoxyethanol#83-112.

Good WORK PRACTICEScan help to reducehazardous
exposures.Thefollowingwork practicesarerecommended:

* Workers whose clothing has been contaminated by

2-Ethoxyethanol should change into clean clothing
promptly.

* Do not take contaminatedwork clothes home. Family
memberscouldbeexposed.

* Completebloodcount.
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* Contaminated work clothes should be laundered by
individuals who have been informed of the hazardsof
exposureto 2-Ethoxyethanol.

* Washany areasof thebody that mayhavecontacted 2-
Ethoxyethanolat the end of each workday, whether or
notknownskincontacthasoccurred.

* Do not eat, smoke,or drink where 2-Ethoxyethanolis
handled,processed,or stored,sincethe chemical canbe
swallowed. Wash hands carefully before eating or
smoking.

PERSONAL PROTECTIVE EQUIPMENT

WORKPLACE CONTROLS ARE BErrER THAN
PERSONAL PROTECTIVE EQUIPMENT. However, for
somejobs (suchas outsidework, confinedspaceentry, jobs
done only once in a while, or jobs done while workplace
controls are being installed), personalprotectiveequipment
maybeappropriate.

The following recommendationsare only guidelinesand may
notapply to every situation.

Clothing
* Avoid skincontactwith 2-Ethoxyethanol. Wear solvent-

resistant gloves and clothing. Safety equipment
suppliers/manufacturerscanproviderecommendationson
the most - protective glove/clothing material for your
operation. -

* All protectiveclothing (suits,gloves,footwear,headgear)
should be clean, available each day, and put on before
work.

* ForsburgrecommendsButylasa protectivematerial.

EyeProtection
* Wear splash-proofchemical goggleswhenworking with

liquid, unlessfull facepiecerespiratoryprotectionis wom.

RespiratoryProtection
IMPROPERUSE OF RESPIRATORSIS DANGEROUS.
Such equipmentshouldonly be usedif the employerhas a
written programthat takesinto accountworkplaceconditions,
requirementsfor worker training, respirator fit testing and
medical exams,as describedin OSHA 1910.134.

* Where the potential exists fot exposuresover 0.5 ppm,

use a MSHAft~IIOSHapproved supplied-air respirator
with a full facepieceoperatedin the positive pressure
mode or with a full facepiece,hood, or helmet in the

continuousflow mode,or usea MSHAJNIOSH approved
self-containedbreathingapparatuswith a full facepiece
operatedin pressure-demandor otherpositive pressure
mode.

HANDLING AND STORAGE

* Prior to working with 2-Ethoxyethanolyou should be

trained on its properhandlingandstorage.
* 2-Ethoxyethanolmust be stored to avoid contact with

STRONG OXIDIZERS (such as NITRATES,
PERMANGANATES, CHLORINE, BROMINE and
FLUORiNE) sinceviolent reactionsoccur.

* Storein tightly closedcontainersin a cool,well-ventilated
areaawayfrom HEAT.

* Sourcesof ignition, suchassmokingand openflames,are
prohibited where 2-Ethoxvethanolis used,handled, or
stored in a mannerthat could createa potential fire or
explosionhazard.

QUESTIONS AND ANSWERS

Q: If I have acute health effects, will I later get chronic
healtheffects?

A: Not always. Most chronic (long-term) effects result
fromrepeatedexposuresto a chemical.

Q: Can I get long-term effects without ever having short-
termeffects?

A: Yes, becauselong-termeffectscan occurfrom repeated
exposuresto a chemical at levels not high enough to
makeyou immediatelysick.

Q: What are my chancesof gettingsick when I havebeen
exposedtochemicals?

A: The likelihood of becoming sick from chemicals is
increasedas the amountof exposure increases.This is
determinedby the length of time and the amount of
materialto which someoneis exposed.

Q: Whenarehigherexposuresmorelikely?
A: Conditions which increase risk of exposure include

physical and mechanicalprocesses(heating, pouring,
spraying,spills andevaporationfrom largesurfaceareas
such as open containers), and ‘confined space”
exposures(working inside vats, reactors,boilers, small
rooms,etc.)..

Q: Is the risk of getting sick higher for workersthan for
communityresidents?

A: Yes. Exposuresin the community, except possibly in
cases of fires or spills, are usually much lower than
thosefound in the workplace. However, peoplein the

- community may be exposedto contaminatedwater as
well as to chemicals in the air over long periods.
Becauseof this, and becauseof exposureof childrenor
peoplewho are already ill, community exposuresmay
causehealthproblems.
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Q: Can menas Well aswomenbeaffectedby chemicalsthat
causereproductivesystemdamage?

A: Yes. Somechemicalsreducepotencyor fertility in both
men and women. Some damage ~ and ~
possiblyleadingtobirthdefects.

Q: Vvlo is at thegreatestrisk from reproductivehazards?
A: Pregnantwomen areat greatestrisk from chemicalsthat

harm the developingfetus. However, chemicalsmay
affect the ability to have children, so both men and
womenof childbearingage areat highrisk.

Q: Should I be concemedif a chemical is a teratogenin
animals?

A: Yes. Although some chemicals may affect humans
differently than they affect animals,damageto animals
suggeststhat similardamagecanoccurin humans.

Thefollowing information is availablefrom:

New JerseyDepartmentof Healthand
SeniorServices

OccupationalDiseaseandInjury Services
Trenton,NJ 08625-0360
(609) 984-1863

- IndustrialHygieneInformation
Industrial hygienistsare available to answeryour questions
regarding the control of chemical exposuresusing exhaust
ventilation, specialwork practices,good housekeeping,good
hygiene practices, and personal protective equipment
including respirators. In addition, they canhelp to interpret
the resultsof industrialhygienesurveydata.

MedicalEvaluation
If you think you are becomingsick becauseof exposure to
chemicalsat your workplace,you may call a Departmentof
Health and SeniorServicesphysicianwho canhelp you find
theservicesyou need.

PublicPresentations
Presentations and educational programs on occupational
healthor the Right to Know Act canbe organizedfor labor
unions,tradeassociationsand othergroups.

RiQht to Know InformationResources
The Right to Know Infoline (609) 984-2202 can answer
questionsabout the identity and potential health effects of
chemicals, list of educational materials in occupational
health,referencesusedto preparetheFact Sheets,preparation
of the Right to Know survey, education and training
programs, labeling requirements,and general information
regarding the Right- to Know Act. Violations of the law
shouldbereportedto (609) 984-2202.
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DEFINITIONS

ACGIH is the American Conference of Govemmental A mutagenis a substancethat causesmutations.A mutation
Industrial Hygienists. It recommendsupper limits (called is a changein the geneticmaterialin a body cell. Mutations
TLVs) forexposureto workplacechemicals. canleadto birth defects,miscarriages,or cancer.

A carcinogenis a substancethat causescancer. NAERG is the North American Emergency Response
Guidebook. It was jointly developedby TransportCanada,

The CAS number is assignedby the Chemical Abstracts the United States Department of Transportationand the
Serviceto identify a specificchemical. Secretariat of Communications and Transportation of

Mexico. It is a guide for first respondersto quickly identify
A combustiblesubstanceis a solid, liquid or gas that will the specific or generichazardsof material involved in a
bum. transportationincident, and to protect themselvesand the

general public during the initial responsephase of the
A corrosive substanceis a gas, liquid or solid .that causes incident.
irreversibledamageto humantissueor containers.

Nd is the National Cancer Institute, a federal agency that
DEP is the New Jersey Department of Environmental determinesthecancer-causingpotential of chemicals.
Protection.

- ‘ N}PA is the National Fire Protection Association. It
DOT is the Departmentof Transportation,the federalagency classifies substancesaccording to their fire and explosion
that regulatesthetransportationof chemicals. hazard.

EPA is the EnvironmentalProtectionAgency, the federal NIOSH is the National Institutefor OccupationalSafetyand
agencyresponsiblefor regulatingenvironmentalhazards. Health. It tests equipment, evaluates and approves

respirators, conducts studies of workplace hazards, and

A fetusis anunbornhumanor animal. proposesstandardsto OSHA.

A flammablesubstanceis a solid, liquid, vapor or ~asthat NTP is the National Toxicology Program which tests

will ignite easilyandburnrapidly. - chemicalsandreviewsevidencefor cancer.

The flashpoint is the temperatureat which a liquid or solid OSHA is the OccupationalSafetyandHealthAdministration,
givesoff vaporthat can form a flammablemixture with air. which adoptsandenforceshealthandsafetystandards.

HHAC is the HumanHealth.AssessmentGroupof the federal PEOSHA is the Public EmployeesOccupationalSafety and
EPA. HealthAct, astatelaw whichsetsPELsfor NewJerseypublic

employees.
IARC is the IntemationalAgency for Researchon Cancer,a
scientific group that classifieschemicalsaccordingto their ppmmeanspartsof a substancepermillion parts of air. It is
cancer-causingpotential. a measureof concentrationby volumein air.

A miscible substanceis a liquid or gas that will evenly A reactivesubstanceis a solid, liquid or gas that releases
dissolvein another. energyundercertainconditions.

mg/rn3 meansmilligrams of a chemicalin a cubic meterof A teratogen is a substancethat causes birth defects by
air. It is a measureof concentration(weight/volume), damagingthe ferns. -

MSHA is the Mine Safety and Health Administration, the TLV is the ThresholdLimit Value, the workplaceexposure
federal agencythat regulatesmining. It also evaluatesand limit recommendedby ACGIH.
approvesrespirators.

The vaporpressureis a measureof how readily a liquid or a
- solid mixes with air at its surface. A higher vaporpressure

indicatesa higher concentrationof the substancein air and
thereforeincreasesthe likelihood of breathingit in.
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2-.ETHOXYETHANOL
UN 1171
127

Hazard Rating Key: 0—minimal; 1 slight; 2 moderate;
3 serious;4=severe

FIRE HAZARDS

* 2-Ethoxyethanolis aCOMBUSTIBLELIQUID.
* POISONOUSGASESARE PRODUCEDIN FIRE.
* CONTAINERSMAY EXPLODE IN FIRE. -

* Vaporsmay travelto a sourceof ignition and flashback.
* If employeesare expectedto fight fires, theymust betrained

and equippedas statedin OSHA 1910.156.

SPILLS AND EMERGENCIES

If 2-Ethoxyethnnol is spilled or leaked, take the following
steps:

* Restrictpersonsnotwearingprotectiveequipmentfrom area
ofspill or leakuntil clean-upis complete.

* Removeall ignition sources.
* Ventilateareaof spill or leak.
* Absorb liquids in vermiculite, dry sand,earth, or a similar

materialanddepositin. sealedcontainers.
* Keep 2-Ethoxyethanolout of a confined space,such as a

sewer,becauseof thepossibility of an explosion,unlessthe
sewer is designed-to prevent the build-up of explosive
concentrations.

* It may be necessary to contain and dispose of 2-
Ethoxyethanolas a HAZARDOUS WASTE. Contactyour
Departmentof EnvironmentalProtection (DEP) or your
regional- office of the federal Environmental Protection
Agency(EPA) for specific recommendations.

* If employeesare required to clean-upspills, they must be
properlytrainedand equipped. OSHA 1910.120(q)may be
applicable.

FORLARGE SPILLS AND FIRES inunediatelycall your fire
department.You canrequestemergencyinformation from the
following:

CHEMTREC: (800)424-9300 .

NJDEPHOTLINE: (609)292-7172

HANDLING AND STORAGE(Seepage3)

FIRST AID

I1LNLEOIIQUJIYEQRMATJO2VJ-r500-262r12i3

EyeContact
* Immediatelyflush with large amountsof water for at least

15 minutes,occasionallylifting upperandlower lids.

Skin Contact
* Quickly removecontaminatedclothing. Immediatelywash

contaminatedskinwith largeamountsof water.

Breathing
* Removethepersonfrom exposure.
* Beginrescuebreathingif breathinghasstoppedandCPRif

heartactionhasstopped. -

* Transferpromptlyto a medicalfacility.

PHYSICAL DATA

Vapor Pressure: 4 mm Hg at 68°F(20°C)

Flash Point: 120°F(48.9°C)

Water Soluhility: Miscible

OTHER COMMONLY USED NAMES

Chemical Name:
Ethanol,2-Ethoxy-
Other Names:
Cellosolve;EthyleneGlycolMonoethylEther;DowanolEE

Not intendedto be copiedand soldfor commercial
purposes. -

NEW JERSEYDEPARTMENTOFHEALTH AND
SENIORSERVICES

Right to Know Program
P0 Box 368,Trenton,NJ 08625-0368
(609) 984-2202

CommonName:
DOT Number:
NAERGCode:
CASNumber: 110-80-5

Hazardrating NJDHSS NPPA
FLAMMABILITY - 2

REACTIVITY - 0

POISONOUSGASESARE PRODUCEDIN FIRE
CONTAINERSMAY EXPLODE IN FIRE
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rosHA Chemical Sampling Information
2-Ethoxyethanol . -

OSHA Chemical Sampling Information - Table of Contents -

General Description Field Definitions

NAME: 2-Ethoxyethanol

SYNONYM(s): Ethylene glycol monoethyl ether; Cellosolve

IMIS: 1033

CAS: 110-80-5

NIOSH: RTECS KK8OS0000; 34448

DOT: UN1171; Combustible Liquid

DESCRIPTION:

Colorless liquid with a sweetish odor.
MW: 90.1

- BP:27SdegF -

VP:4mm -

MP: -94 deg F -

Exposure Limits

OSHA GENERAL INDUSTRY STANDARDS: 200 ppm, 740 mg/m3 (Skin)

OSHA CONSTRUCTION INDUSTRY STANDARDS: 200 ppm, 740 mg/m3
TWA (Skin) . -

THRESHOLD LIMIT VALUE: 5 ppm, 18 mg/m3 TWA (Skin)

RECOMMENDED EXPOSURE LIMIT: 0.5 ppm TWA (Skin)

Health Factors

SYMPTOM(S): In animals: pulmonary irritation; hematologic effects; liver,
kidney, lung damage; eye irritation

HEALTH EFFECTS: Irritation-Eye, Nose, Throat, Skin---Moderate (HE15)
Cumulative Blood Disturbances (HE12) -

ORGAN: In animals: lungs, eyes, blood, kidneys, liver

Monitoring

S LC 1:

http://www.osha-slc.gov/ChemSampdata/CR 239200.html - 6/30/99



2-Ethoxyethanol Page2 of2

MEDIA: CharcoalTube (100/SO mg sections, 20/40 mesh)
ANL SOLVENT: (95:5) Methylene Chloride/Methanol
MAX V: 48 Liters MAX F: 0.1 L/min
ANL 1: Gas Chromatography; GC/FID
REF: 2 (OSHA 79)
SAE: 0.10
CLASS: Fully Validated

SECONDARY SAMPLING/ANALYTICAL METHOD (SAM2):

DEVICE: Detector Tube COMPANY: MSA
PART #: 95097 RANGE: 50-1000 ppm
CLASS: Mfg DEVICE: Instrumentation COMPANY: Foxboro
PART #: MIRAN 1A & lB RANGE: 0.2 ppm © 8.9 urn
CLASS: Mfg DEVICE: Instrumentation COMPANY: Foxboro
PART #: MIRAN 103 RANGE: 0-400 ppm © 11.1 um
CLASS: Mfg

WIPE:

Wipe with charcoal pad, seal in glass vial for shipment.

Chemical Samplina Information - Table of Contents

Revision Date: 05/18/1993 -

http://www.osha-slc.gov/ChemSampdata/CH_239200.html 6/30/99
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NIOSH Pocket Guide to ChemicalHazards

2-Ethoxyethanol ~5 110-80-5

c2Hsoca,c;oH ~TECSKK8050000

Synonyms& Trade Names DOT ID & Guide
Cellosolve®,EGEE,Ethyleneglycol monoethylether 1171 127

Exposure INIOSH REL: TWA 0.5 ppm(1.8mglm3) [skin~

Limits ~OSHAPEL:TWA 200 ppm(740mg/m3) [skin]

IDLH 500 ppm See:110805 [conversion1 ppm= 3.69 mg/rn3

PhysicalDescription - - -

Colorlessliquid with a sweet,pleasant,ether-likeodor.
MW: 90.1 B?: 275°F ~FRZ:-130°F Sol: Miscible

[VP: 4 mmHg ~IP:? . Sp.Gr:0.93

Fl.?: 110°F UEL(200°F):15.6% [LEL(200°F):1.7%

ClassII CombustibleLiquid: Fl.?.at orabove100°Fand below140°F. -

Incompatibilities & Reactivities
Strongoxidizers -

MeasurementMethod - . .

Charcoaltube; Methanol/CH2C12Gaschromatography/Flameionizationdetection;IV [#1403,

Alcohols IV] See:NMAM INDEX

PersonalProtection & Sanitation First Aid (Seeprocedures) - I

Skin: Preventskincontact - Eye: In-igateimmediately
Eyes:Preventeyecontact Skin: Waterflush promptly
Washskin: Whencontaminated Breathing:Respiratorysupport
Remove:Whenwet or contaminated Swallow: Medicalattentionimmediately
Change:N.R. L

Respirator RecommendationsNIOSH -

Up to 5 ppm: (APF = 10)Any supplied-airrespirator* -

Up to 12.5 ppm: (APF = 25)Any supplied-airrespiratoroperatedin acontinuous-flowmode*
Up to -25 ppm: (APF = 50) Any self-containedbreathingapparatuswith afull facepiece/(APF=
50)Any supplied-airrespiratorwith a fill facepiece -

Up to 500 ppm: (APF = 1000)Any supplied-airrespiratoroperatedin apressure-demandor other
positive-pressuremode*
Emergencyorplannedentryinto unknownconcentrationsor IDLH conditions:(APF = 10,000)
Any self-containedbreathingapparatusthathasa fall facepieceandis operatedin apressure-
demandor otherpositive-pressuremode/(APF= 10,000)Any supplied-airrespiratorthathasa fall
facepieceand is operatedin apressure-demandor otherpositive-pressuremodein combination
with anauxiliary self-containedpositive-pressurebreathingapparatus -

Escape:(APF = 50)Any air-puri~’ing,full-facepiecerespirator(gasmask)with a chin-style,front-
orback-mountedorganicvapotcanister/Anyappropriateescape-type,self-containedbreathing
apparatus

ExposureRoutes inhalation,skin absorption,ingestion,skin and/oreyecontact
Symptoms In anithals:irritation eyes,res~i}~rysystem;bloodchanges;liver, kidney,lung

http://wwwcdc.gov/niosh/npg/npgdo258 html 7/7/99
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~damage;reproductive,teratogeniceffects - II
Target Organs Eyes,respiratorysystem, blood,kidneys, liver, reproductivesystem,
hematopoieticsystem . I
Seealso: INTRODUCTION SeeICSC CARD: 0060 SeeMEDICAL TESTS:0096

http://www.cdc.gov/niosh/npg/npgdo258 html - 7/7/99
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P!easereduceyourbrowserforti sizeforbettenieisingandprittg.
Z4flourEnwgencyTelepho~e~903-859-2151
CEIEMThEe i’.a~O-4288sOo

[TA~~ñi~’iciateriaIsafe?vDataSheer7Nallonal ResponseInConada__________________________________________ CANU1tC~513-996.6368

CuloldeUS.andC~nsda
chomvec202-483-7676

From: MauLnokrodt Baker, Inc. ~ I ~org~ CHSMTSEC,ÔAi~UTEcand N~kaThl
222 Red Sehoo~Lane I Roz,cnseCen~oromor~on.cy nuinboabo
Phi llpsburg,NJ ~ I ~ ~

I ~0MngAsSl.1oakjso.oxpe~rroorucddent

- iiwoMn~tho~rka. - I
Allnon-nerger.cyquesilcosshouldbedirectedlo CustornetService-(I S00582-2537)for assistance.

ETHYLENE GLYCOL MONOMETHYL ETHER

MSDSNumber: E5300 --- Effective Date: .94/08/97

1. Product Identification -

Synonyms:2-methoxyethanol;methyl cellosolve(tm);methoxyhydroxyethane
CAS No.: 109-86-4
Molecular Weight: 76.09
chemicalFormula: CH3OC2H4OH
ProductCodes:J.T. Baker:L71 8 Mallinckrodt: 4987,5003

2. Composition/Information on Ingredients

In~redient CAS No Percent Hazardous

2-Methoxyethanol 109-86-4 100% Yes

3. Hazards Identification

EmergencyOverview

WARNING! FLAMMABLE LIQUID AND VAPOR MAY FORM EXPLOSIVE
PEROXIDES IN AIR. HARMFUL IF SWALLOWED, INHALED OR
ABSORBED THROUGH SKIN. AFFECTS CENTRAL NERVOUS SYSTEM,
BLOOD AND BLOOD FORMING ORGANS, REPRODUCTIVE SYSTEM AND
KIDNEYS. POSSIBLE BIRTH DEFECT HAZARD. MAY CAUSE BIRTH
DEFECTS BASED ON ANIMAL DATA. MAY CAUSE IRRITATION TO SKIN,
EYES,AND RESPIRATORY TRACT.

J.T. BakerSAF-T-DATA~~~Ratings(Providedherefor yourconvenience)

http://www.jtbaker.comlmsds/e5300.htm 6/30/99
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HealthRating: 3 - Severe(Life)
FlammabilityRating:2 - Moderate
ReactivityRating:2 - Moderate
ContactRating:3 - Severe(Life)
Lab ProtectiveEquip: GOGGLES& SHIELD; LAB COAT & APRON; VENT HOOD;
PROPERGLOVES;CLASS B EXTtNGUISHER
StorageColor Code:Red(Flammable) -

Potential Health Effects

Inhalation:
Inhalationofvaporsmaycauseirritation, headache,dizziness,fatigue,nausea,vomiting,
andlossofappetite.Weakness,incoordinationandtremorsmayoccur.

Ingestion:
Moderatelytoxic. Cancauseheadache,fatigue,nausea,vomiting,dizziness,and
weakness.Hemorrhagicgastritis,liver damage,pancreasdamageandbrainedema
resultingin deathhasoccurredin humanexposureof3 g/kg. Damageto kidneysis
possiblefrom ingestionoflargequantities.

Skin Contact:
May causeirritation with rednessandpain.May beabsorbedthroughtheskin with
possiblesystemiceffects.

Eye Contact: -

May causeirritation, rednessandpain.

Chronic Exposure:
Prolongedexposuremaycauseinjury to bonemarrow,bloodcells,kidney,liverand
testes.A suspectedhumanreproductivehazardandabirth defecthazard.Severe
neurologicaldisabilitieshasbeenreportedfrom chronicindustrialexposure.Symptoms
haveincludedheadache,dizziness,lethargy,weakness,personalitychanges,apathy,
unequalpupil size,anddisorientation.

Aggravation of Pre-existingConditions:
Personswith pre-existingbloodor centralnervoussystemdisordersmaybe more
susceptibleto theeffectsofthis substance.

4. First Aid Measures

Inhalation:
Removeto freshair. If notbreathing,give artificial respiration.If breathingis difficult,
give oxygen.Call a physician. -

Ingestion:
Inducevomiting immediatelyasdirectedby medicalpersonnel.Nevergiveanythingby
mouthto anunconsciousperson.Call a physician. -

Skin Contact:
Immediatelyflush skin with plenty of soapandwaterfor atleast15 minuteswhile
removingcontaminatedclothing andshoes.Get medicalattention.Washclothingbefore

http://www.jtbaker.com/msds/e530O.htm 6/30/99
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reuse.Thoroughlycleanshoesbeforereuse.

EyeContact:
Immediatelyflush eyeswith plenty ofwaterfor at least15 minutes,lifting lowerand
uppereyelidsoccasionally.Getmedicalattentionimmediately.

5. Fire Fighting Measures

Fire:
Flashpoint: 39C (lO2F) Autoignitiontemperature:286C (547F)Flammablelimits in air
% byvolume: lel: 1.8; uel: 14 Flammable.

Explosion:
Aboveflashpoint, vapor-airmixturesareexplosivewithin flammablelimits noted
above.Contact-withstrongoxidizersmay causefire. Vaporscanflow along surfacesto

distant ignition sourceandflashback. Sensitiveto staticdischarge.

Fire Extinguishing Media:
Dry chemical,foamor carbondioxide. Waterspraymaybeusedto keepfire exposed
containerscool, dilutespills to nonflammablemixtures,protectpersonnelattemptingto
stop.leakanddispersevapors.

Special Information:
In theeventof afire, wearfull protectiveclothingandNIOSH-approvedself-contained
breathingapparatuswith full facepieceoperatedin thepressuredemandor otherpositive

pressure mode. -

6. Accidental ReleaseMeasures

Ventilateareaof leakor spill. Removeall sourëesof ignition. Wearappropriatepersonal
protectiveequipmentasspecifiedin Section8. Isolatehazardarea.Keepunnecessary
andunprotectedpersonhelfrom entering.Containand recoverliquid whenpossible.Use
non-sparkingtoolsandequipment.Collectliquid in anappropriatecontaineror absorb
with aninertmaterial(e. g., vermiculite,dry sand,earth),andplacein a chemicalwaste

container. Donot usecombustiblematerials,suchassawdust.Do not flush to sewer! If
a leakor spill hasnot ignited,usewatersprayto dispersethevapors,to protectpersonnel

attemptingto stop leak, andto flush spills away from exposures.J.T. Baker
SOLUSORB(tm)solventadsorbentis recommendedfor spills ofthis product.

7. Handling and Storage

Protectagainstphysicaldamage.Storein acool, dry well-ventilatedlocation,awayfrom
anyareawherethefire hazardmaybe acute.Outsideor detachedstorageis preferred.
Separatefrom incompatibles.Containersshouldbe bondedandgroundedfor transfersto
avoidstatic sparks.StorageanduseareasshouldbeNo Smokingareas.Usenon-
sparkingtypetoolsandequipment,includingexplosionproOfventilation.Be awareof
possibleperoxideformation.Avoid useofaluminumandmagnesiumequipment.
Containersofthis materialmaybe hazardouswhenemptysincetheyretainproduct
residues(vapors,liquid); observeall warningsandprecautionslisted for theproduct.

http://www.jtbaker.com/msds/e5300.htm 6/30/99
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Sudden releaseof hot organicchemicalvaporsor mists from processequipment -

operatingat elevatedtemperaturesandpressure,or suddeningressof air into vacuum
equipment,mayresultin ignitions withoutthepresenceofignition sources.Published
~autoignition”or “ignition” temperaturevaluescannotbe treatedassafeoperating
temperaturesin chemicalprocesseswithout analysisofthe actualprocessconditions.

8. ExposureControls/PersonalProtection

Airborne ExposureLimits:
2-Methoxyethanol(EGME): -OSHA PermissibleExposureLimit (PEL): 25 ppm(TWA)
skin, Methyl Cellosolve-ACGIH ThresholdLimit Value (TLV): 5 ppm (TWA) skin

Ventilation System:
A systemoflocal and/orgeneralexhaustis recommendedto keepemployeeexposures
belowtheAirborneExposureLimits. Local exhaustventilationis generallypreferred
becauseit cancontroltheemissionsofthecontaminantat its source,preventing
dispersionofit into thegeneralwork area.Pleasereferto theACGIH document,

Industrial Ventilation,A ManualofRecommendedPractices , mostrecentedition, for
details.

PersonalRespirators (NIOSH Approved): -

If the exposurelimit is exceeded,ahalf-faceorganicvaporrespiratormaybe wornfor up
to tentimesthe exposurelimit or themaximumuseconcentrationspecifiedby the
appropriateregulatoryagencyor respiratorsupplier,whicheveris lowest.A full-face
pieceorganicvaporrespiratormaybeworn up to 50 timestheexposurelimit or the
maximum use concentrationspecifiedby theappropriateregulatoryagencyor respirator
supplier,whicheveris lowest. Foremergenciesor instanceswheretheexposurelevels
are notknown,usea frill-face piecepositive~pressure,air-suppliedrespirator.
WARNING: Air-purifying respiratorsdo notprotectworkersin oxygen-deficient
atmospheres.

Skin Protection:
Rubberor neopreneglovesandadditionalprotectionincluding imperviousboots,apron,
orcoveralls,asneededin areasofunusualexposure. -

EyeProtection:
Usechemicalsafetygoggles.Maintaineyewashfountainandquick-drenchfacilities in
work area. -

9. Physical and ChemicalProperties

Appearance:
Clear,colorlessliquid.

Odor:
Pleasantodor. -

Solubility:
Miscible in water.

SpecificGravity:
0.96 ~ 20C/4C

http://www.jtbaker.com/msds/e5300.htm - 6/30/99
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pH:
No informationfound.

% Volatiles by volume @ 21C (70F):
100

Boiling Point: -

124C (25SF) -

Melting Point:
-85.lC (-l2lF)

Vapor Density (Air=1):
2.62

Vapor Pressure(mm Hg):
6.2 @ 20C (68F)

Evaporation Rate (BuAcl):
ca. 1

10. Stability and Reactivity -

Stability:
• Stableunderordinaryconditionsofuseandstorage.Formationof explosiveperoxides

hasbeenreportedfrom auto-oxidation.Reportedto dissolvealuminumfrom scratchedor
heated aluminumsurfaces.Do not distill to dryness.Avoid excessivetemperaturesor

prolongedreflux, suchasin batchdistillations.

Hazardous DecompositionProducts:
Carbondioxide and carbonmonoxidemay form whenheatedto decomposition.

Hazardous Polymerization: -

Will not occur. -

Incompatibilities:
Strongoxidizersandalkalis,strongacids,hightemperaturesin thepresenceofstrong
bases.Contactwith excessiveheat,openflame,sparks,orignition sources.

Conditions to Avoid:
Heat,flame, ignition sources,air, incompatibles

11. Toxicological Information -

ToxicologicalData:
Oral rat LD5O: 2370mg/kg; inhalation rat LC5O: 1500ppm/7H; skin rabbit LD5O: 1280
mg/kg.

Reproductive Toxicity:
In laboratoryanimals,this compoundhascausedbothbirth defectsanddamageto the
reproductivesystem.

http://www.jtbaker.com/msds/e5300.htm - 6/30/99
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- \Cancer Lists\
---NTP Carcinogen---

Ingredient Known anticipated IARC Category

2-Methoxyethanol (109-86-4) - No No None

12. Ecological Information

Environmental Fate:
Whenreleasedinto the soil, thismaterialmayleachinto groundwater.Whenreleased
into thesoil, this materialmayevaporateto amoderateextent.Whenreleasedintowater,
this materialmaybiodegradeto amoderateextent.This materialhasa log octanol-water
partitioncoefficientof lessthan3.0. Thismaterialis not expectedto significantly
bioaccumulate.Whenreleasedinto the air, this materialis expectedto be readily
degradedby reactionwith photochemicallyproducedhydroxyl radicals.Whenreleased
into theair, this materialis expectedto haveahalf-life of lessthan 1 day~Whenreleased
into theair, this materialmayberemovedfrom theatmosphereto amoderateextentby
wetdeposition. -

Environmental Toxicity:
TheLC5O/96-hourvaluesfor fish areover 100 mg/i. This materialis not expectedto be
toxic to aquaticlife.

~3. DisposalConsiderations -

Whatevercannot be savedfor recoveryorrecyclingshouldbe handledashazardous
wasteandsentto aRCRA approvedincineratoror disposedin aRCRA approvedwaste
facility. Processing,useor contaminationofthis productmaychangethewaste
managementoptions.Stateandlocal disposalregulationsmaydiffer from federal
disposalregulations.Disposeofcontainerandunusedcontentsin accordancewith
federni,stateandlocal requirements.

14. Transport Information

Domestic(Land, D.O.T.)

ProperShippingName:ETHYLENE GLYCOL MONOMETHYL ETHER
HazardClass:3
UN/NA: UN1188

Packing Group: III
Informationreportedfor product/size:20L

International (Water, J.M.O.)

ProperShippingName:ETHYLENE GLYCOL MONOMETHYL ETHER -

HazardClass:3.3 -

UN/NA: UN1188
PackingGroup:III

Information reportedfor product/size:20L

http://www.jtbaker.com/msds/eS300.htm 6/30/99
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15. Regulatory Information

\Chemical Inventory Status - Part i\
Ingredient TSCA EC Japan Australia

2-Methoxyethanol (109-86-4) Yes Yes Yes Yes

\Chemical Inventory status - Part 2\

Ingredient Korea

2-Methoxyethanol (109-86-4)

Prop 65:
THIS PRODUCT CONTAINS A CHEMICAL(S) KNOWN TO THE STATE OF
CALIFORNIA TO CAUSEBIRTH DEFECTS OR OTHER REPRODUCTIVE HARM.

Australian HazchemCode: 2[S]
PoisonSchedule:No information found.

WHMIS:
This MSDShasbeenpreparedaccordingto thehazardcriteriaoftheControlledProducts
Regulations(CPR)andtheMSDScontainsall ofthe informationrequiredby theCPR.

16. Other Information

NFPA Ratings; Health: 2 Flammability: 2 Reactivity: 2

Label Hazard Warning:
WARNING! FLAMMABLE LIQUID AND VAPOR. MAY FORM EXPLOSIVE -

.PEROXIDESIN AIR. HARMFUL IF SWALLOWED, INHALED ORABSORBED
THROUGHSKIN. AFFECTSCENTRAL NERVOUS SYSTEM,BLOOD AND
BLOOD FORMING ORGANS,REPRODUCTIVESYSTEMAND KIDNEYS.
POSSIBLEBIRTH DEFECTHAZARD. MAY CAUSEBIRTH DEFECTSBASED ON
ANIMAL DATA. MAY CAUSEIRRITATION TO SKIN, EYES, AND
RESPIRATORYTRACT.

- -Canada- -

DSL NDSL

Yes Yes No

\Federal, state & International Regulations -

-sARA 302-
Ingredient RQ TPQ

2-Methoxyethanol (109-86-4) No No

\Federal, State & International Regulations - Part 2
- -RCRA-

Ingredient CERCLA 261.33

2-Methoxyethanol (109-86-4) No

Phil.

Yes

Part i\
SARA 313

List Chemical Cats.

Yes No

Chemical Weapons Convention:
SARA 311/312: Acute: Yes
Reactivity: Yes - (Pure

No

- TSCA-

8 (d)

No

No TSCA 12(b): No CDTA: No
-Chronic: Yes Fire: Yes Pressure: No
/ Liquid)

http://www.jtbaker.comlmsds/e5300.htm 6/30/99
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Label Precautions:
Avoid breathing vapor or mist. Avoid contactwith eyes,skin andclothing. Keepaway
from heat,sparksandflame.Keepcontainerclosed.Washthoroughlyafterhandling.
Useonly with adequateventilation.

Label First Aid:
If swallowed,inducevomiting immediatelyasdirectedby medicalpersonnel.Nevergive
anythingby mouthto anunconsciousperson.If inhaled,removeto freshair. If not
breathing,give artificial respiration.If breathingis difficult, give oxygen.In caseof
contact,immediatelyflusheyesorskin with plenty of waterfor at least 15 minuteswhile
removingcontaminatedclothingandshoes.Washclothing beforereuse.In all casescall
aphysician.

Product Use:
LaboratoryReagent. -

Revision information:
Pure.New16 sectionMSDSformat,all sectionshavebeenrevised.

Disclaimer:
* * * * * * * * * * * * * * ‘K * * * * * * * ** * * * * ** * * * * ** * ** * * * ** * * * ** * * * * ‘K * ** * * ** * * ** * ** *** **

Mallinckrodt Baker, Inc. provides theinformation contained herein in goodfaith
but makesno representationasto its comprehensivenessor accuracy.This
documentis intendedonly asa guide to the appropriate precautionary handling of
the material by a properly trained personusingthis product. Individuals receiving
the information must exercisetheir independentjudgment in determining its
appropriatenessfor a particular purpose.MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSEWITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE
PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION.
**** ** * ** **** ** **** ** ** ** * **** ** * * * * * *** ** * *** * * * ** * * * * * * ** * * ** * * * * * * * * * * * * * *
Prepared by: Strategic ServicesDivision
PhoneNumber:(314)5394600(U.S.A.)

http://www.jtbaker.com/msds/e5300.htm 6/30/99



New Jersey Department of Health and Senior Services

HAZARDOUS SUBSTANCE FACT SHEET

CommonName: 2-METHOXYETHANOL

HAZARD SUMMARY
* - 2-Methoxyethanolcan affect you whenbreathedin and

by passing through your skin. - -

* 2-Methoxyethanol should be handled as a

TERATOGEN--WIT}1 EXTREMECAUTION.
* 2-Methoxyethanol may damage the testes (male

reproductive glands).
* Ex.posure can cause irritation of the eyes, nose, throat and

lungswith coughandlorshortnessof breath.
* Repeated exposure can cause headaches, weakness,

drowsiness, personality changes and tremors.
* Prolonged exposure can cause a low blood count

(anemia).
* 2-Methoxyethanolmaydamagethekidneys.

IDENTIFICATION
2-Methoxyethanolis a colorlessliquid with a mild odor. It
is usedas a solventfor resins,lacquers,paintsand varnishes.
It canalso befoundin cleaningcompounds,cosmeticsandas
a fuel de-iceradditive.

REASON FOR CITATION -

* 2-Metboxyethanolis on the HazardousSubstanceList

because it is regulated by OSHA and cited by ACGIH,
DOT, NIOSH, DEP,NFPA andEPA.

* Definitions are provided on page 5.

HOW TO DETERMINE IF YOU ARE BEING
EXPOSED
The New JerseyRight to Know Act requiresmost employers
to label chemicals in the workplace and requires public
employers to provide their employees with information and
training conceming chemical hazards and controls. The
federal OSHA HazardCommunicationStandard,1910.1200,
requires private employers to provide similar training and
information to their employees.

* Exposureto hazardoussubstancesshould be routinely

evaluated. This may include collecting air samples.
Under OSHA 1910.20, you have a legal right to obtain
copies of sampling results from your employer.

* If you think you are experiencing any work-related health
problems, see a doctor trained to recognize occupational
diseases.Takethis FactSheetwith you. -

RTK Substancenumber: 1211
Date: April 1986 Revision: April 1996

* ODOR THRESHOLD = 2.3ppm.
* The range of accepted odor threshold values is quite

broad. Cautionshouldbeusedin relying on odoraloneas

a warning of potentially hazardous exposures.

WORKPLACE EXPOSURELIMITS
OSHA: The legal airborne permissible exposure limit

(PEL) is 25 ppm averaged over an 8-hour
workshift.

NIOSH: The recommendedairborne exposure limit is
0.1 ppm averagedovera 10-hourworkshift.

ACGIH: The recommendedairborne exposure limit is
5 ppm averaged over an 8-hour workshift.

* 2-Methoxyethanolmay be a TERATOGEN in humans.

All contact with this chemical should be reduced to the
lowest possible level. -

* The aboveexposurelimits are for air levels ~p)y. When
skin contactalso occurs,you may be overexposed,even
thoughair levelsarelessthanthe limit(s) listed above.

WAYS OF REDUCING EXPOSURE
* Where possible, enclose operations and use local exhaust

ventilation at the site of chemical release. If local exhaust
ventilationor enclosureis not used,respiratorsshouldbe
worn.

* Wearprotectivework clothing.
* Wash thoroughly immediately after exposure to

2-Methoxyethanol and at the end of the workshift.
* - Post hazard and warning information in the work area. In

addition, as part of an ongoing education and training
effort, communicate all information on the health and
safety hazards of 2-Methoxyethanol to potentially
exposed workers.

CAS Number:
DOT Number:

109-86-4
UN 1188
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This Fact Sheet is a summarysource of information of
potential and most severe health hazards that may result from
exposure. Duration of exposure, concentrationof the
substance and other factors will affect your susceptibility to
any of the potential effects described below.

If symptoms develop or overexposureis suspected,the
following maybeuseful:

* Exam ofthenervoussystem.
* Kidney function tests.

HEALTH HAZARD INFORMATION

AcuteHealthEffects
The following acute (short-term)health effects may occur
immediately or shortly after exposure to 2-Methoxyethanol:

* Exposure can cause irritation of the eyes, nose, throat and
lungswith coughand/orshortnessof breath.

Chronic Health Effects
Thefollowing chronic(long-term) healtheffectscan occurat
some time after exposure to 2-Methoxyethanol and can last
for months or years:

CancerHazard
* According to the information presentlyavailable to the

New Jersey Department of Health and Senior Services,
2-Methoxyethanolhas not beentestedfor its ability to
cause cancer in animals.

Reproductive Hazard
* 2-Methoxyethanol may be a TERATOGENin humans

since it has been shown to be a teratogen in animals.
* ~~may damage the testes (male reproductive glands)

decreasing fertility in males.

Other Long-Term Effects -

* Prolongedexposurecancausea low bloodcount(anemia).
* Repeated exposure can cause headaches, weakness,

drowsiness, personality changes, loss of weight, upset
stomach, and tremors.

* 2-Methoxyethanolmaydamagethekidneys.
* Very irritating substances may affect the lungs. It is not

known whether 2-Metboxyethanol causeslungdamage.

MEDICAL

Any evaluation should include a careful history of past and
present symptoms with an exam. Medical tests that look for
damage already done are ~ a substitute for controlling
exposure.

Request copies of your medical testing. You have a legal
right to this information under OSHA1910.20.

WORKPLACE CONTROLS AND PRACTICES

Unless a less toxic chemical can be substituted for a
hazardous substance, ENGINEERING CONTROLS are the
most effectiveway of reducingexposure.The bestprotection
is to enclose operations and/or provide local exhaust
ventilation at the site of chemical release. Isolating
operationscan also reduceexposure. Using respiratorsor
protective equipment is less effective than the controls
mentionedabove,but is sometimesnecessary.

In evaluating the controls present in your workplace,
consider:(1) how hazardousthe substanceis, (2) how much
of the substance is released into the workplace and (3)
whether harmful skin or eye contact could occur. Special
controls should be in place for highly toxic chemicals or when
significantskin, eye, or- breathing exposures are possible.

In addition,the followingcontrolsarerecommended:

* Where possible, automatically pump liquid
2-Methoxyethanol from drums or other storage
containers to process containers.

* Specific engineering controls are recommended for this
chemical by NIOSH. Refer to the NIOSH Current
Intelligence Bulletin 39: GlycolEthers,# 83-112.

Good WORK PRACTICES can help to reducehazardous
exposures.Thefollowing work practicesarerecommended:

Medical Testing
Forthosewith frequentor potentiallyhigh exposure(half the
TLV or greater,or significantskin contact),the followingare
recommendedbefore beginning work and at regular times
after that:

* Lung function tests.
* Complete blood count.

* Workers whose clothing has been contaminatedby

2-Methoxyethanol should change into clean clothing

promptly.
* Do not take contaminatedwork clothes home. Family

members could be exposed.
* Contaminated work clothes should be laundered by

individuals who havebeen informed of the hazardsof
exposure to 2-Methoxyethanol.

* Jf there is the possibility of skin exposure,emergency
shower facilities should be provided.
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* On skin contact with 2-Mcthoxyethanol, immediately

wash or shower to remove the chemical. At the end of the
workshift, wash any areas of the body that may have
contacted 2-Methoxyethanol, whether or not known skin
contact has occurred.

* Do not eat, smoke, or drink where 2-Methoxyethanol is
handled, processed, or stored, since the chemical can be
swallowed. Wash hands carefully before eating or
smoking.

PERSONALPROTECTIVEEQUIPMENT

WORKPLACE CONTROLS ARE BETTER THAN
PERSONAL PROTECTIVE EQUIPMENT. However, for
somejobs (suchas outsidework, confinedspaceentry, jobs
done only once in a while, or jobs done while workplace
controls are being installed), personalprotective equipment
maybeappropriate.

Thefollowing recommendationsare only guidelinesandmay
notapply to everysituation.

CLOTHING
* Avoid skin contact with 2-Methoxyetlianol. Wear

solvent-resistant gloves and clothing. Safety equipment
suppliers/manufacturerscan providerecommendationson
the most protective glove/clothing material for your
operation.

* All protective clothing (suits, gloves, footwear, headgear)
shouldbe clean, available each day, and put on before
work. - -

* Safety equipment manufacturers recommend Neopreneas
a protectivematerial.-

EyeProtection
* Wear splash-proof chemical goggles and face shield when

working with liquid, unless full facepiece respiratory

protectionis wom.

Respiratory Protection
IMPROPER USE OF RESPIRATORS IS DANGEROUS.
Such equipmentshouldonly be used if the employerhas a
written program that takes into account workplace conditions,
requirements for worker training, respirator fit testing and
medicalexams,as describedin OSHA 19 10.134.

* Where the potential exists for exposures over 0.1 ppm,
- use a MSHA/NIOSH approved supplied-air respirator

with a full facepiece operated in a pressure-demand or
other positive-pressure mode. For increased protection
use in combination with an auxiliary self-contained
breathing apparatus operated in a pressure-demand or
otherpositive-pressure mode.

* Exposure to 200 ppm is immediately dangerous to life

and health. If the possibility of exposures above 200 ppm
exists, use a MSHA/NIOSH approved self-contained
breathing apparatus with a full facepiece operated in
continuousflow or otherpositivepressuremode.

HANDLING AND STORAGE

* Prior to working with 2-Mcthoxyethanol you should be

trained on its proper handling and storage.
* 2-Methoxyethanolmust be storedto avoidcontactwith

OXIDIZERS (such as PERCHLORATES,PEROXIDES,
PERMANGANATES,CI-ILORATES and NITRATES)
andSTRONGCAUSTICS sinceviolentreactionsoccur.

* Sources of ignition such as smoking and open flames are
prohibited where 2-Methoxyethanol is used, handled, or
stored in a manner that could create a potential fire or
explosion hazard.

* Wherever 2-Methoxycthanol is used, handled,
manufactured, or stored, use explosion-proof electrical
equipmentandfittings.

QUESTIONS AND ANSWERS

Q: If I haveacute health effects,will I later get chronic
health effects?

A:- Not always. Most chronic (long-term) effects result
- from repeated exposures to a chemical. - - -

Q: Can I get long-term effects without ever having short-
- termeffects?

A: Yes, becauselong-termeffectscanoccur from repeated
exposures to a chemical at levels not high enough to

- makeyou immediatelysick.

Q: What are my chances of getting sick when I have been
exposed to chemicals?

A: The likelihood of becoming sick from chemicals is
increased as the amount of exposure increases. This is
determinedbS’ the length of time and the amount of
material to which someone is exposed.

Q: Whenare higher exposures more likely?
A: Conditions which increase risk of exposure include

physical and mechanical processes (heating, pouring,
spraying, spills and evaporation from large surface areas
such as open containers), and “confined space”
exposures (working inside vats, reactors, boilers, small
rooms, etc.).
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Q: Is the risk of getting sick higher for workers than for
communityresidents?

A: Yes. Exposures in the community, except possibly in
cases of fires or spills, are usually much lower than
those found in the workplace. However, people in the
community may be exposed to contaminated water as
well as to chemicals in the air over long periods.
Because of this, and because of exposure of children or
peoplewho are already ill, community exposuresmay
cause health problems.

Q: Can men as well as womenbe affected by chemicals that
cause reproductive system damage?

A: Yes. Somechemicals reduce potency or fertility in both
men and women. Some damage sperm and ~
possibly leading to birth defects.

Thefollowing informationis availablefrom:

New Jersey Department of Health and
Senior Services

Occupational Disease and Injury Services
Trenton,NJ 08625-0360
(609)984-1863

IndustrialHygieneInformation
Industrial hygienists are available to answer your questions
regarding the control of chemical exposures using exhaust
ventilation, special work practices, good housekeeping, good
hygiene practices, and personal protective equipment
including respirators. In addition, they can help to interpret
the results of industrial hygiene survey data.

Q: Who is at thegreatestrisk from itproductivehazards?
A: Pregnant women are at greatest risk from chemicals that

harm the developing fetus. However, chemicals may
affect the ability to have children, so both men and
womenof childbearingageareat high risk.

Medical Evaluation
If you think you are becomingsick becauseof exposureto
chemicals at your workplace, you may call a Department of
Health and Senior Services physician who can help you find
the services you need.

Q: Should I be concemedif a chemical is a teratogenin
animals? --

A: Yes. Although some chemicals may affect humans
differently than they affect animals, damage to animals
suggests that similar damage can occur in humans.

PublicPresentations
Presentationsand educational programs on occupational
healthor the Right to Know Act canbe organizedfor labor
unions,tradeassociationsandothergroups.

Right to Kno-w InformationResources
The Right to Know Infoline (609) 984-2202 can answer
questions about the identity and potential health effects of
chemicals, list of educational materials in occupational
health, references used to prepare the Fact Sheets, preparation
of the Right to Know survey, education and training
programs, labeling requirements, and general information
regardingthe Right to Know Act. Violations of the law
should be reported to (609) 984-2202.
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DEFINITIONS

ACGJH is the American Conference of Governmental A mutagenis a substancethat causesmutations.A mutation
Industrial Hygienists. It recommendsupper limits (called is a changein the geneticmaterial in a bodycell. Mutations
TLVs) for exposureto workplacechemicals, canlead tobirth defects,miscarriages,or cancer.

A carcinogenis a substancethat causescancer. NKERG is the North American Emergency Response
Guidebook. It wasjointly developedby TransportCanada,

The CAS number is assignedby the Chemical Abstracts the United States Department of Transportationand the
Serviceto identi& aspecificchemical. - Secretariat of Communications and Transportation of

Mexico. It is a guide for first respondersto quickly identi&
A combustiblesubstanceis a solid, liquid or gas that will the specific or generic hazardsof material involved in a
burn. - transportationincident, and to protect themselvesand the

general public during the initial responsephase of the
A corrosive substanceis a gas, liquid or solid that causes incident.
irreversibledamageto humantissueorcontainers.

- NCI is the National CancerInstitute, a federal agencythat
DEl’ is the New Jersey Department of Environmental determinesthe cancer-causingpotentialof chemicals.
Protection. -

NFPA is the National Fire Protection Association. It
DOT is theDepartmentof Transportation,the federalagency classifies substancesaccording to their fire and explosion
that regulatesthetransportationof chemicals. hazard.

EPA is the EnvironmentalProtectionAgency, the federal NIOSH is theNational Institutefor OccupationalSafetyand
agencyresponsiblefor regulatingenvironmentalhazards. Health. It tests equipment, evaluates and approves

?espirators,conducts studies of workplace hazards, and

A fetusis anunbomhumanor animal. - proposesstandardstoOSHA.

A flammablesubstanceis a solid, liquid, vaporor gas that NTP is the National Toxicology Program which tests

will igniteeasilyandbumrapidly. chemicalsandreviewsevidencefor cancer.

The- flash point is the temperatureat which a liquid or solid OSHA is theOccupationalSafetyandHealthAdministration,

givesoff vaporthat canform aflammablemixturewith air, which adoptsandenforceshealthandsafetystandards.

HI-JAG is theHumanHealthAssessmentGroupof thefederal PEOSHA is the Public EmployeesOccupationalSafety and
EPA. HealthAct, a statelaw which setsPELsfor NewJerseypublic

employees.
IARC is the lntemationalAgency for Researchon Cancer,a -

scientific group that classifies chemicalsaccordingto their ppm meanspansof a substancepermillion partsof air. It is
cancer-causingpotential. ameasureof concentrationby volumein air.

A miscible substanceis a liquid or gas that will evenly - A reactivesubstanceis a solid, liquid or gas that releases
dissolvein another. energyundercertainconditions.

mg/m3 meansmilligrams of a chemicalin a cubic meterof A teratogenis a substancethat causesbirth defects by
air. It is a measureof concentration(weight/volume). - damagingthe fetus.

MSHA is the Mine Safety and Health Administration, the TLV is the ThresholdLimit Value, the workplaceexposure
federal agencythat regulatesmining. It also evaluatesand limit recommendedby ACGJH.
approvesrespirators. -

The vaporpressureis a measureof how readily a liquid or a
solid mixes with air at its surface. A highervaporpressure
indicatesa higherconcentrationof the substancein air and
thereforeincreasesthe likelihood of breathingit in.
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Hazard Rating Key: Oininimal; /—slight; 2 moderate;

3—serious;4—severe

FIRE HAZARDS

* 2-Methoxyethanolis aCOMBUSTiBLE LIQUiD.
* POISONOUSGASESARE PRODUCEDIN FIRE.
* CONTAINERSMAY EXPLODEIN FIRE.
* Use dry chemical, CO2, water spray, or alcohol foam

extinguishers.
* Vaporsmay travelto asourceofignition andflashback.
* Usewaterspraytokeepfire-exposedcontainerscool.
* If employeesareexpectedto fight fires, they mustbetrained

and equippedasstatedin OSHA 1910.156.

SPILLS AND EMERGENCIES

If 2-Methoxyethauolis spilled or leaked, take the following
steps:

* Restrictpersonsnotwearingprotectiveequipmentfrom area

ofspill or leakuntil clean-upis complete.
* Removeall ignitionsources.
* Ventilateareaof spill or leak.
* Usewatersprayto reducevapors.
* Keep2-Methoxyetbanoloutof a confinedspace,suchas a

sewer,becauseof thepossibilityof an explosion,unlessthe
sewer is designedto prevent the build-up of explosive
concentrations.

* ~~ may be necessary to contain and dispose of
2-Methoxyethanolas a HAZARDOUS WASTE. Contact
your Department of Environmental Protection (DEP) or
your regionaloffice of the federalEnvironmentalProtection
Agency(EPA) for specificrecommendations.

* If employeesare requiredto clean-upspills, they must be
properlytrainedandequipped. OSHA 1910.120(q)may be
applicable.

FORLARGE SPILLS AND FIRES immediatelycall your fire
department,You canrequestemergencyinformation from the
following:

CHEMTREC: (800)424-9300
NJDEPHOTLINE: (609)292-7172

HANDLING AND STORAGE(Seepage3)

FIRSTAll)

1YJ~IL~QTh’,QNJNEQRMAIZON2-800-962-i2j3

EyeContact
* Immediately flush with largeamountsof water for at least

15minutes,occasionallylifting upperandlower lids.

Skin Contact
* Quickly removecontaminatedclothing. Immediatelywash

areawith largeamountsofwater. Seekmedicalattention.

Breathing
* Removethepersonfromexposure.
* Beginrescuebreathingif breathinghasstoppedandCPRif

heartactionhasstopped.
* Transferpromptlyto amedicalfacility.

PHYSICAL DATA

Vapor Pressure: 6 mmHg at 68°F(20°C)
Flash Point: 107°F(40°C)
Water Solubility: Miscible

OTHER COMMONLY USED NAMES

ChemicalName:
2-Methoxyethanol
Other Names:
Ethylene Glycol Monomethyl Ether; EGME; MECS; Methyl
Cellosolve;Methyl Glycol; Poly-SolvEM

CommonName:
DOT Number:
NAERG Code:
CAS Number:

2-METHOXYETHANOL
UN 1188
127
109-86-4

Hazardrating NJDHSS NFPA
FLAMMABILITY - 2

REACTiVITY - 0

COMBUSTIBLELIQUID
POISONOUSGASESARE PRODUCEDIN FIRE
CONTAINERSMAY EXPLODEIN FIRE

Not intendedto be copiedand soldfor commercial
purposes.

NEWJERSEYDEPARTMENTOFHEALTH AND
SENIORSERVICES

Rightto Know Program
PDBox 368,Trenton,NJ 08625-0368
(609)984-2202
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OSHA Chemical Sampling Information
Methyl Cellosolve

4 OSHA Chemical Sampling Information . Table of Contents

General Description Field Definitions

NAME: Methyl Cellosolve

SYNONYM(s): 2-Methoxyethanol; Glycol monomethyl ether; Ethylene glycol
monomethyl ether; Methyl oxitol; Ektasolve; Jeffersol EM

IMIS: 0590

CAS: 109-86-4 -

NIOSH: RTECS KL5775000; 34535 -

DOT: UN1188; Flammable Liquid

DESCRIPTION:

Colorless liquid with a mild, non-residual odor.
MW: 76
BP: 256 F
VP:Gmm - -

MP~-121 F

Exposure Limits -

OSHA GENERAL INDUSTRY STANDARDS: 25 ppm, 80 mg/m3 (Skin)

OSHA CONSTRUCTION INDUSTRY STANDARDS: 25 ppm, 80 mg/m3 TWA
(Skin)

THRESHOLD LIMIT VALUE: 5 ppm, 16 mg/m3 TWA (Skin)

RECOMMENDED EXPOSURE LIMIT: 0.1 ppm TWA (Skin)

Health Factors -

SYMPTOM (s): Headaches; drowsiness; weakness, ataxia, tremors;
somnolence; anemic pallor; eye irritation; (carcinogenic)

HEALTH EFFECTS: Blobd disorders (HE12); CNS effects (HE7) Suspect
reproductive effects (HE5)

ORGAN: CNS, blood, skin, eyes, kidneys -

Monitoring -

http://www.osha-slc.gov/ChemSamp_dataJCH252000.html - 6/30/99
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SLC1:

MEDIA: Charcoal Tube (100/50 mg sections, 20/40 mesh)
ANL SOLVENT: (95:5) Methylene Chloride/Methanol (v/v)
MAXV: 48 Liters MAX F: 0.1 L/min
ANL 1: Gas Chromatography; GC/FID
REF: 2 (OSHA 79)
SAE: 0.10 -

CLASS: Fully Validated -

SECONDARY SAMPLING/ANALYTICAL METHOD (SAM2):

DEVICE: Detector Tube COMPANY: Kitagawa
PART #: 190U RANGE: 5-500 ppm
CLASS: Mfg DEVICE: Instrumentation COMPANY: ~oxboro
PART #: MIRAN 1A & 16 RANGE: 0.3 ppm © 9.6 urn
CLASS: Mfg DEVICE: Instrumentation COMPANY: Foxboro
PART #: MIRAN 103 RANGE: 0-50- ppm © 8.8 urn
CLASS: Mfg

WI PE:

Wipe with charcoal pad, seal i-n glass vial for shipment.

‘~ OSHA Chemical Sampling Information - Table of Contents

Revision Date: 05/18/1993

http://www.osha-sle.gov/ChemSampdataICH252000.html . 6/30/99
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NIOSH PocketGuide to ChemicalHazards

Methyl Cellosolve® CAS 109-86-4

CH30CH2C;oH
[S~iionyms& Trade Names
EGME,Ethyleneglycol monornethylether,Glycol monomethylether,2-
Methoxyethanol

RTECS KL5775000

DOT ID & Guide
1188 127
L

Exposure - [NI0SH REL: TWA 0.1 ppm (0.3mg/rn3)[skin]

Limits [OSHA PEL:TWA 25 ppm(80mg/rn3) [skin] 1
IDLH 200 ppm See:109864 Lconversion1 ppm = 3.11 mg/rn3

PhysicalDescription
Colorlessliquid with amild, ether-likeodor. -

MW: 76.1 LBP: 256°F IFRZ: -121°F ~Sol:Miscible

VP: 6 mmHg ~j_9.60 eV [~p.Gr:0.96

jF1.P: 102°F [UEL: 14% LLEL: 1.8% IL I
[ClassII CombustibleLiquid: F1.P.ator above100°Fandbelow 140°F. —-

Incompatibilities & Reactivities
Strongoxidizers,caustics

MeasurementMethod
Charcoaltube;Methanol/CH2C12Gaschromatography/Flameionizationdetection;IV [#1403,
Alcohols IV] See:NMAIvI INDEX

PersonalProtection & Sanitation
Skin: Preventskin contact

First Aid (Seeprocedures)
Eye:Irrigate immediately

Eyes:Preventeyecontact Skin: Waterflush promptly
Washskin: Whencontaminated Breathing:Respiratorysupport
Remove:Whenwet or contaminated Swallow: Medical attentionimmediately
Change:N.R.
Provide:Quickdrench

Respirator RecommendationsNIOSH
Up to 1 ppm: (APF = 10) Any supplied-airrespirator*
Up to 2.5ppm: (APF = 25)Any supplied-airrespiratoroperatedin acontinuous-flowmode*
Up to 5 ppm: (APE = 50)Any self-containedbreathingapparatuswith a full facepiece/(APF= 50)
Any supplied-airrespiratorwith a full facepiece
Up to 100 ppm: (APF = 1000)Any supplied-airrespiratoroperatedin apressure-demandorother
positive-pressuremode*
Up to 200 ppm:(APF = 2000)Any supplied-airrespiratorthathasafull facepieceandis operated
in apressure-demandor otherpositive-pressuremode
Emergencyorplannedentryinto unknownconcentrationsor IDLH conditions:(APF = 10,000)
Any self-containedbreathingapparatusthathasa full facepieceandis operatedin apressure-
demandor otherpositive-pressuremode/(APF= 10,000)Any supplied-airrespiratorthathasafull
facepieceand is operatedin apressure-demandorotherpositive-pressuremodein combination
with anauxiliary self-containedpositive-pressurebreathingapparatus
Escape:(APF = 50)Any air-purif~’ing,full-facepiecerespirator(gasmask)with a chin-style,front-
or back-mountedorganicvaporcanister/Anyappropriateescape-type,self-containedbreathing
apparatus __________________

http://www.cdc.gov/niosh/npg/npgd0401 .html 7/7/99
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[Exposure Routes inhalation, skin absorption, ingestion, skin and/oreyecontact
J

Symptomsirritation eyes,nose,throat;headache,drowsiness,weakness;ataxia,tremor,
somnolence(sleepiness,unnaturaldrowsiness);anemicpallor; in animals:reprodudtive,
teratogeniceffects

TargetOrgansEyes,respiratorysystem,centralnervoussystem,blood,kidneys,reproductive
system,hematopoieticsystem

Seealso:INTRODUCTION SeeICSCCARD: 0061 SeeMEDICAL TESTS:0139

http://www.cdc.gov/niosh/npg/npgdO4O1 .html 7/7/99
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ETHYLENE GLYCOL MONOETHYL ETHER

MSDS Number: E2600 --- EffectiveDate: 12/08/96

1. Product Identification

Synonyms:2-Ethoxyethanol;Cellosolve(tm)
CAS No.: 110-80-5
Molecular Weight: 90.12 -

Chemical Formula: C2H5OCH2CH2OH
Product Codes:J.T. Baker:9058, L210 Mallinckrodt: -1843,5079

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

2-Ethoxyethanol 110-80-5 100% Yes

3. HazardsIdentification

EmergencyOverview

WARNING! FLAMMABLE LIQUID AND VAPOR. MAY FORM EXPLOSIVE
PEROXIDESIN AIR. HARMFUL IF SWALLOWED, INHALED OR -

ABSORBED THROUGH SKiN. CAUSESIRRITATION TO EYES AND
RESPIRATORY TRACT. AFFECTS CENTRAL NERVOUS SYSTEM, BLOOD
AND BLOOD FORMING ORGANS, REPRODUCTIVE SYSTEM, LIVER AND
KIDNEYS. POSSIBLE BIRTH DEFECT HAZARD. MAY CAUSEBIRTH
DEFECTS BASED ON ANIMAL DATA. MAY CAUSE IRRITATION TO SKIN.

IT. BakerSAF-T-DATA~~~Ratings(Providedherefor yourconvenience)

http://www.jtbaker.comlmsds/e2600.htrn 6/30/99
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HealthRating: 3 - Severe(Life)
FlammabilityRating:2 - Moderate
ReactivityRating: I - Slight
ContactRating: 3 - Severe(Life)
Lab ProtectiveEquip: GOGGLES& SHIELD; LAB COAT & APRON; VENT HOOD;
PROPERGLOVES;CLASS B EXTiNGUISHER
StorageColor Code:Red(Flammable)

Potential Health Effects -

Inhalation: - -

Causesirritation to therespiratorytract.Symptomsmayincludesorethroat,coughing,
headache,nauseaandshortnessofbreath.High concentrationshaveanarcoticeffect.

Ingestion: -

Swallowingmaycausenausea,vomiting, abdominalpain,breathingdifficulties,
weakness.Liver andkidneydamagemayresultfrom swallowinglargequantitiesof the
material-

Skin Contact:
May causeirritation with rednessandpain.May beabsorbedthroughtheskinwith
possiblesystemiceffects.

Eye Contact: -

Vaporsareirritating andmayproduceimmediatepain,rednessandtearing.Splashescan
causeseverepain,stinging,swelling.

Chronic Exposure: -

Prolongedexposuremaycauseinjury to bonemarrow,bloodcells,kidney,liver and
reproductivesystem.A suspectedhumanreproductiveandbirth defecthazard.

AggravationofPre-existingConditions:
Personswithpre-existingbloodor centralnervoussystemdisordersmaybemore
susceptibleto theeffectsof this-substance. -

4. First Aid Measures -

Inhalation:
Removeto freshair- If not breathing,give artificial respiration.If breathingis difficult,
give oxygen.Call aphysician.

Ingestion:
Inducevomiting immediatelyas directedby medicalpersonnel.Nevergive anythingby
mouthto anunconsciousperson.Call a physician. - -

Skin Contact:
Immediatelyflush skin with plenty of soapandwaterfor at least15 minuteswhile

removing contaminatedclothing andshoes.Getmedicalattention.Washclothingbefore
reuse.Thoroughlycleanshoesbeforereuse.

Eye Contact:

http://wwwjtbaker.com/msds/e2600.htm 6/30/99
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Immediatelyflush eyeswithplenty of waterfor at least15 minutes,lifting lower and
uppereyelidsoccasionally.Get medicalattentionimmediately.

5. Fire Fighting Measures

Fire:
Flashpoint: 43C (1 09F)CCAutoi~itiontemperature:235C(455F)Flammablelimits in

air % by volume: lel: 1.7; uel: 153 Flammableliquid. May produceafloating fire hazard
in extremefire conditions.

Explosion:
Aboveflashpoint, vapor-airmixturesareexplosivewithin flammablelimits noted
above.Sealedcontainersmayrupturewhenheated.Contactwith strongoxidizersmay
causefire. Vaporscanflow along surfacesto distantignition sourceandflashback.
Sensitiveto staticdischarge.

Fire Extinguishing Media: -

Waterspray,dry chemical,alcoholfoam,or carbondioxide. Water spraymaybeusedto
keepfire exposedcontainerscool- Watermaybeusedto flush spills awayfrom
exposuresandto dilute spills to non-flammablemixtures. -

SpecialInformation:
Intheeventofafire, wearfill protectiveclothing andNIOSH-approvedself-contained
breathingapparatuswith full facepieceoperatedin thepressuredemandor otherpositive
pressuremode.

6. Accidental ReleaseMeasures -

Ventilateareaof leakor spill. Removeall sourcesofignition. Wearappropriatepersonal
protectiveequipmentasspecifiedin Section8. Isolatehazardarea.Keepunnecessary
andunprotectedpersonnelfrom entering.Containand recoverliquid whenpossible.Use
non-sparkingtoolsandequipment.Collect liquid in an appropriatecontaineror absorb
with an inertmaterial(e. g., vermiculite,dry sand,earth),andplacein achemicalwaste
container.Do not usecombustiblematerials,suchassawdust.Do not flush to sewer!If
a leakor spill hasnot ignited, usewatersprayto dispersethevapors,to protectpersonnel
attemptingto stop leak,andto flush spillsawayfrom exposures.US Regulations
(CERCLA) requirereportingspills andreleasesto soil, waterandair in excessof
reportablequantities.Thetoll freenumberfor theUS CoastGuardNationalResponse
Centeris (800)424-8802.J. T. BakerSOLUSORB(tm)solventadsorbentis
recommendedfor spills ofthis product.

7. Handling and Storage

Protectagainstphysicaldamage.Storein acool, dry well-ventilatedlocation,awayfrom
anyareawherethefire hazardmaybe acute.Outsideordetachedstorageis preferred.
Separatefrom incompatibles.Containersshouldbe bondedandgroundedfor transfersto
avoidstatic sparks.StorageanduseareasshouldbeNo Smokingareas.Usenon-
sparkingtypetools andequipment,including explosionproofventilation. Containersof

this materialmaybe hazardouswhenemptysincetheyretainproductresidues(vapors,

http://www.jtbaker.com/msds/e2600.htm - 6/30/99



ETHYLENE GLYCOL MONOETHYL ETHER Page4 of 8

liquid); observeall warningsandprecautionslisted fortheproduct.Suddenreleaseof hot
organicchemicalvaporsor mistsfrom processequipmentoperatingat elevated
temperaturesandpressure,or suddeningressofair into vacuumequipment,mayresult in
ignitions withoutthe presenceofignition source&Published ‘autoignition” or “ignition”
temperaturevaluescannotbe treatedassafeoperatingtemperaturesin chemical
processeswithout analysisof theactualprocessconditions.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:
-OSHA PermissibleExposureLimit (PEL): 200ppm (TWA) skin -ACGIH Threshold
Limit Value(TLV): 5 ppm(TWA) skin

Ventilation System:
A systemof local and/orgeneralexhaustis recommendedto keepemployeeexposures

- belowtheAirborne ExposureLimits. Local exhaustventilationis generallypreferred
becauseit cancontrol theemissionsofthecontaminantat its source,preventing
dispersionofit into the generalworkarea.Pleasereferto the ACGIH document,
Industrial Ventilation,A ManualofRecommendedPractices, mostrecentedition, for
details.

PersonalRespirators(NIOSH Approved):
If theexposurelimit is exceeded,ahalf-faceorganicvaporrespiratormaybeworn for up
to tentimestheexposurelimit orthe maximumuseconcentrationspecifiedby the
appropriateregulatoryagencyor respiratorsupplier,whicheveris lowest.A fill-face
pieceorganicvaporrespiratormaybeworn up to 50 times the exposurelimit orthe
maximumuseconcentrationspecifiedby theappropriateregulatoryagencyor respirator
supplier,whicheveris lowest:For emergenciesorinstanceswheretheexposurelevels
arenot known,usea flaIl-face piecepositive-pressure,air-suppliedrespirator. -

WARNING: Air-purifying respiratorsdo notprotectworkersin oxygen-deficient
atmospheres. -

Skin Protection:
Wearimperviousprotectiveclothing, includingboots,gloves, labcoat,apronor
coveralls,asappropriate,to preventskin contact.(Butyl).

Eye Protection:
Usechemicalsafetygogglesand/orafill faceshieldwheresplashingis possible.
Maintain-eyewashfountainandquick-drenchfacilities in work area.

9. Physical and ChemicalProperties

Appearance:
Clear,colorlessliquid.

Odor:
Mild pleasantodor.

Solubility: -

Miscible in water.

Density:

http://www.itbaker.com/msds/e2600.htm 6/30/99
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0.93 @ 20C/20C - - -

pH:
No informationfound.

% Volatiles byvolume @ 21C (70F): -

100

Boiling Point:
135C (275F)

Melting Point:
-70C (-94F)

Vapor Density (Air=1):
3.1

Vapor Pressure(mm Hg):
3.8 @ 20C (6SF)

Evaporation Rate (BuAc=1):
0.32

10. Stability and Reactivity

Stability: -

Stableunderordinaryconditionsofuseandstorage.Do not distill to dryness.Avoid
excessivetemperaturesorprolongedreflux, suchasin batchdistillations.Formationof
explosiveperoxideshasbeenreportedfrom auto-oxidation.Reportedto dissolve
aluminumfrom scratchedorheatedaluminumsurfaces.-

Hazardous DecompositionProducts:
Carbondioxide andcarbonmonoxidemayform whenheatedto decomposition.

HazardousPolymerization:
Will not occur.

Incompatibilities:
Strongoxidizers,strong acids,strongbases,copper,aluminum.

Conditions to Avoid:
Heat,flame, ignition sources,air, incompatibles

11. Toxicological Information -

Toxicological Data:
Oral ratLD5O: 2125 mg/kg; inhalationratLC5O: 2000ppmI7H; irritation eyerabbit,

standardDraize: 50 mgmoderate;skin rabbit,standardDraize: 500 mg openmild;
investigatedasatumorigen,mutagen,reproductiveeffector.

Reproductive Toxicity:
In laboratoryanimals,this compoundhascausedbothbirth defectsanddamageto the

http://w~w.jtbaker.com/msds/e2600.htm- . 6/30/99
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reproductivesystem.Exposureto this compoundhasalsocauseddecreasedspermcounts
in humans.

\Cancer Lists\
---NTP carcinogen---

Ingredient Known Anticipated LARC Category

2-Ethoxyethanol (110-80-5) No No None

12. Ecological Information

Environmental Fate:
Whenreleasedinto thesoil, thismaterialmayevaporateto amoderateextent.When
releasedinto the soil, this materialmayleachinto groundwater.Whenreleasedinto the
soil, this materialmaybiodegradeto amoderateextent.Whenreleasedto water,this
materialis expectedto quickly evaporate.Whenreleasedinto water,this materialmay
biodegradeto amoderateextent.This material is not expectedto significantly
bioaccumulate.Whenreleasedinto theair, this materialis expectedto be readily
degradedby reactionwith photochemicallyproducedhydroxyl radicals.Whenreleased
into theair, thismaterial is expectedto haveahalf-life of lessthan 1 day. -

Environmental Toxicity:
TheLC5O/96-hourvaluesfor fish areover 100 mg/l. This materialisnot expectedto be
toxic to aquaticlife.

13. DisposalConsiderations

Whatevercannotbe savedfor recoveryorrecyclingshouldbe handledashazardous
wasteandsentto aRCRA approvedincineratorordisposedin aRCRA approvedwaste
facility. Processing,useorcontaminationofthis productmay changethewaste
managementoptions.Stateandlocal disposalregulationsmaydiffer from federal
disposalregulations.Disposeof containerandunusedcontentsin accordancewith
federal,stateandlocal requirements.

14. Transport Information -

Domestic(Land, D.O.T.) -

Proper ShippingName:ETHYLENE GLYCOL MONOETHYL ETHER
HazardClass:3 -

UNftTA:UNll7l -

PackingGroup: III -

Informationreportedfor product/size:20L

International (Water, I.MO.)

ProperShippingName:ETHYLENE GLYCOL MONOETHYL ETHER
HazardClass:3.3
UN/NA: UN1 171
PackingGroup: III

http://www.jtbaker.conilmsds/e2600.htm 6/30/99
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Informationreportedfor product/size:20L - -

International (Air, I.C.A.O.)

Proper ShippingName:ETHYLENE GLYCOL MONOETHYL ETHER
HazardClass:3.3
UN/NA: UNll7l
PackingGroup:III
Informationreportedfor product/size:20L

15. Regulatory Information

\chemical Inventory Status - Part i\

Ingredient - TSCA EC Japan Australia

2-Ethoxyethanol (110-80-5) - Yes Yes Yes Yes

\Chemical Inventory Status - Part 2’\
--Canada--

Ingredient Korea DSL NDSL Phil.

2-Ethoxyethanol (110-80-5) Yes Yes No Yes

\Federal, state & International Regulations - Part l\
-SARA 302- SARA 313

Ingredient RQ TPQ List Chemical Catg.

2-Ethoxyethanol (110-80-5) - No No - Yes No

\Federal, State & International Regulations-- Part 2\
- -RCRA- -TSCA-

Ingredient CERCLA 261.33 8(d)

2-Ethoxyethanol (110-80-5) 1000 13359 No

Chemical Weapons Convention: No TSCA 12(b): No CDTA: Yes
SARA 311/312: Acute: Yes - Chronic: Yes Fire: Yes Pressure: No
Reactivity: Yes (Pure / Liquid)

Prop 65: - -

THIS PRODUCTCONTAINSA CHEMICAL(S) KNOWN TO THE STATE OF
CALIFORNIA TO CAUSEBIRTH DEFECTSOROTHERREPRODUCTIVEHARM.

Australian HazchemCode: 2S
Poison Schedule:No informationfound. -

- WHMIS:
This MSDShasbeenpreparedaccordingto thehazardcriteriaoftheControlledProducts
Regulations(CPR)andtheMSDScontainsall ofthe informationrequiredby the CPR.

16. Other Information

NFPA Ratings: Health: 2 Flammability: 2 Reactivity: 3

http://www.jtbaker.com/msds/e2600.htm - 6/30/99
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Label Hazard Warning: -

WARNING! FLAMMABLE LIQUID AND VAPOR. MAY FORM E)~LOSIVE
PEROXIDESIN AIR. HARMFUL IF SWALLOWED, INHALED OR ABSORBED
THROUGHSKIN. CAUSESIRRITATION TO EYES AND RESPIRATORYTRACT.

AFFECTS CENTRAL NERVOUSSYSTEM,BLOOD AND BLOOD FORMING
ORGANS,REPRODUCTIVESYSTEM,LIVER AND KIDNEYS. POSSIBLEBIRTH
DEFECTHAZARD. MAY CAUSE BIRTH DEFECTSBASED ON ANIMAL DATA.
MAY CAUSEIRRITATION TO SKIN. -

Label Precautions:
Avoid breathingvaporormist.Avoid contactwith eyes,skin andclothing.Keepaway
from heat,sparksand flame. Keepcontainertightly closed.Washthoroughlyafter
handling.Useonly with adequateventilation.

Label First Aid:
If swallowed,inducevomiting immediatelyasdirectedby medicalpersonnel.Never give
anythingby mouthto an unconsciousperson.If inhaled,removeto freshair. If not
breathing,give artificial respiration.If breathingis difficult, give oxygen.In caseof
contact,immediatelyflush eyesor skin withplenty of waterfor at least15 minuteswhile
removingcontaminatedclothingandshoes.Washclothingbeforereuse.In all casescall
aphysician.

Product Use:
LaboratoryReagent.

Revision Information: -

Pure.New 16 sectionMSDSformat, all sectionshavebeenrevised. -

Disclaimer: -

Mallinckrodt Baker, Inc. provides theinformation contained herein in good faith
but makesno representationas to its comprehensivenessor accuracy.This

document is intended only asa guide to theappropriate precautionary handling of
the material by a properly trained personusing this product. Individuals receiving
theinformation must exercisetheir independent judgment in determining its
appropriatenessfor a particular purpose. MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTiES, EITHER EXPRESSOR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECTTO THE INFORMATION SET FORTH HEREIN OR THE
PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY,
MALLINCKIRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION. - - -

Preparedby: StrategicServicesDivision
PhoneNumber:(314)539-1600(U.S.A.)

http://www.jtbaker.com/msds/e26O0.htm 6/30/99
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ACETONE

MSDSNumber: A0446 --- Effective Date: 04/09/98

Product Identification -

Synonyms: Dimethylketone; 2-propanone; dimethylketal
CAS No.: 67-64-1
MolecularWeight:58.08
Chemical Formula: (CH3)2CO
Product Codes: -

J.T. Baker:5356, 5580,5805,9001,9002,9003, 9004,9005,9006,9007,9008,9009,
9010,9015,9125,9254,A134 - -

Mallinckrodt: 0018,2432,2435,2437,2438,2440, 2443,2445,2850,H451,H580

2. Composition/Information on Ingredients

Ingredient CA5 No Percent Hazardous

Acetone 67-64-1 99 - 100% Yes

3. HazardsIdentification

EmergencyOverview

DANGER! EXTREMELY FLAMMABLE LIQUID AND VAPOR. VAPOR MAY
CAUSE FLASH FIRE. HARMFUL IF SWALLOWED OR INHALED. CAUSES
IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT. AFFECTS
CENTRAL NERVOUS SYSTEM.

J.T. BakerSAF~T~DATA(tm)Ratings(Providedherefor yourconvenience)

http://www.jtbaker.conv’msds/a0446.htm - 6/30/99
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Health Rating: 1 - Slight -

FlammabilityRating: 4 - Extreme(Flammable)
ReactivityRating:2 - Moderate
ContactRating: 1 - Slight
LabProtectiveEquip: GOGGLES;LAB COAT; VENT HOOD;PROPERGLOVES;
CLASS B EXTING~SHER
StorageColor Code:Red(Flammable)

Potential Health Effects

Inhalation:
Inhalationofvaporsirritatestherespiratorytract.May causecoughing,dizziness,
dullness,andheadache.Higherconcentrationscanproducecentralnervoussystem
depression,narcosis,andunconsciousness.
Ingestion: -

Swallowing small amountsis not likely to produceharmfuleffects.Ingestionoflarger
amOuntsmayproduceabdominalpain,nauseaand vomiting. Aspirationinto lungscan
produceseverelung damageandis amedicalemergency.Othersymptomsareexpected
to parallelinhalation.
Skin Contact: -

Irritating dueto defattingactionon skin. Causesredness,pain, dryingandcrackingof
theskin.
Eye Contact: -

Vaporsareirritating to theeyes.Splashesmaycausesevereirritation, with stinging,
tearing,rednessandpain. -

Chronic Exposure: - -

Prolongedorrepeatedskin contact-mayproducesevereirritation or dermatitis.
Aggravation of Pre-existing Conditions: - -

Useofalcoholicbeveragesenhancestoxic effects.Exposuremayincreasethetoxic
potentialofchlorinatedhydrocarbons,suchaschloroform,trichloroethane.

4. First Aid Measures

Inhalation:
Removeto freshair. If notbreathing,give artificial respiration.If breathingis difficult,
giveoxygen.Getmedicalattention.
Ingestion: - -

Aspirationhazard.If swallowed,vomitingmay occurspontaneously,but DO NOT
INDUCE. If vomitingoccurs,keepheadbelow hips to preventaspirationinto lungs.
Never,giveanythingby mouthto anunconsciousperson.Call aphysicianimmediately.
Skin Contact:
Immediatelyflush skin with plenty ofwaterfor atleast15 minutes.Remove
contaminatedclothing andshoes.Get medicalattention.Washclothingbeforereuse,
Thoroughlycleanshoesbeforereuse.
Eye Contact:
Immediatelyflush eyeswith plentyofwaterfor at least15 minutes,lifting upperand
lower eyelidsoccasionally.Get medicalattention.

5. Fire Fighting Measures

http://www.jtbalcer.com/msds/a0446.htm 6/30/99
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Fire:
Flash point: -20C (-4F) CC
Autoignition temperature:465C (869F)
Flammablelimits in air % by volume:
lel: 2.5; uel: 12.8

Extremely FlammableLiquid andVapor! Vapormaycauseflash fire.
Explosion:
Aboveflashpoint, vapor-airmixturesareexplosivewithin flammablelimits noted
above.Vaporscanflow alongsurfacesto distantignition sourceand flashback.Contact

- with strongoxidizersmaycausefire. Sealedcontainersmayrupturewhenheated.This
materialmayproduceafloatingfire hazard.Sensitiveto staticdischarge.
Fire Extinguishing Media:
Dry chemical,alcoholfoamor carbondioxide. Watermaybe ineffective.Waterspray
maybeusedto keepfire exposedcontainerscool, dilute spills to nonflammable-

mixtures,protectpersonnelattemptingto stop leakanddispersevapors.
SpecialInformation:
In theeventofafire, wearfull protectiveclothingandNIOSH-approvedself-contained
breathingapparatuswith frill facepieceoperatedin thepressuredemandor otherpositive
pressuremode. - -

6. Accidental ReleaseMeasures -

Ventilateareaof leakorspill. Removeall sourcesof ignition. Wearappropriatepersonal
protective equipmentasspecifiedin Section8. Isolatehazardarea.Keepunnecessary

andunprotectedpersonnelfrom entering.Contain andrecoverliquid whenpossible.-Use
non-sparkingtoolsandequipment.Collect liquid in anappropriatecontaineror absorb

- with aninert material (e. g., vermiculite,dry sand,earth),andplacein a chemicalwaste
container.Donot usecombustiblematerials,suchassawdust.Donot flushto sewer!If
a leakor spill hasnot ignited,usewatersprayto dispersethevapors,to protectpersonnel
attemptingto stop leak,andto flushspillsaway from exposures.US Regulations

(CERCLA) requirereportingspills andreleasesto soil, waterandair in excessof
reportablequantities.Thetoll freenumberfor theUS CoastGuardNationalResponse
Centeris (800)424-8802.

J. T. BakerSOLUSORB(tm)solventadsorbentis recommendedfor spills ofthis
product.

7. Handling and Storage

Protectagainstphysicaldamage.Storein acool, dry well-ventilatedlocation,awayfrom
any areawherethefire hazardmaybeacute.Outsideor detachedstorageis preferred.
Separatefrom incompatibles.Containersshouldbebondedandgroundedfor transfersto
avoidstaticsparks.StorageanduseareasshouldbeNo Smokingareas.Usenon--

sparkingtypetoolsandequipment,includingexplosionproofventilation. Containersof
thismaterialmaybehazardouswhenempty sincetheyretainproductresidues(vapors,
liquid); observeall warningsandprecautionslisted for theproduct.

8. Exposure Controls/PersonalProtection

http://www.jtbaker.com/msds/a0446.htm 6/30/99
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Airborne ExposureLimits: - -

Acetone:
-OSHAPermissibleExposureLimit (PEL):
1000ppm (TWA)

-ACGIH ThresholdLimit Value(TLV):
500ppm (TWA), 750ppm(STEL) A4 - notclassifiableasahumancarcinogen
Ventilation System: -

A systemof local and/orgeneralexhaustis recommendedto keepemployeeexposures
below theAirborneExposureLimits. Local exhaustventilationis generallypreferred

becauseit cancontroltheemissionsof thecontaminantatits source,preventing
dispersion ofit into thegeneralwork area.Pleasereferto theACGIH document,

Industrial Ventilation,A ManualofRecommendedPractices , mostrecentedition, for
details.
PersonalRespirators (NIOSH Approved):
If theexposurelimit is exceeded,ahalf-faceorganicvaporrespiratormaybeworn for up
to tentimestheexposurelimit or themaximumuseconcentrationspecifiedby the
appropriateregulatoryagencyor respiratorsupplier,whicheveris lowest.A full-face
pieceorganicvaporrespiratormaybewornup to 50 timestheexposurelimit or the
maximumuseconcentrationspecifiedby theappropriateregulatoryagencyor respirator
supplier,whicheveris lowest. For emergenciesor instanceswheretheexposurelevels
arenotknown,usea full-facepiecepositive-pressure,air-suppliedrespirator.
WARNING: Air-puri~ingrespiratorsdo not protectworkersin oxygen-deficient
atmospheres.
Skin Protection:
Wearimperviousprotectiveclothing, includingboots,gloves,lab coat,apronor
coveralls,asappropriate,to preventskin contact.

Eye Protection:’
Use chemicalsafetygogglesand/orafull faceshieldwheresplashingis possible.

Maintain eyewashfountainand quick-drenchfacilities in workarea.

9. Physicaland ChemicalProperties

Appearance:
Clear,colorless,volatile liquid.
Odor:
Fragrant,mint-like
Solubility:
Miscible in all proportionsin water. -

SpecificGravity:
0.79 @ 20C/4C -

pH:
No information found.
% Volatilesby volume @ 21C (70F):
100 -

Boiling Point:
56.SC(133F)@760mmHg
Melting Point:
-95C(-139F)
Vapor Density (Airl):
2.0 -

Vapor Pressure(mm Hg):
400 @ 39.5C(104F)

- http://www.jtbaker.conilmsds/a0446.htm 6/30/99
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Evaporation Rate (BuAe=1):
ca.7.7

10. Stability and Reactivity

Stability:
Stableunderordinaryconditionsof useandstorage.
HazardousDecompositionProducts:

Carbon dioxide andcarbonmonoxidemayform whenheatedto decomposition.
HazardousPolymerization:
Will not occur.
Incompatibilities:
Concentratednitric andsulfuric acidmixtures,oxidizing materials,chloroform,alkalis,
chlorinecompounds,acids,potassiumt-butoxide.
Conditions to Avoid:
Heat,flames,ignition sourcesandincompatibles.

11. Toxicological Information

Oral ratLD5O: 5800mg/kg; InhalationratLC5O: 50,lOOmg/m3;Irritationeyerabbit,
StandardDraize,20 mg severe;investigatedasatumorigen,mutagen,reproductive
effector. - -

\Cancer Lists\
- ---NTP Carcinogen---

Ingredient Known Anticipated ThRC Category

Acetone (67-64-1) No - No None

12. Ecological Information

Environmental Fate:
Whenreleasedinto thesoil, this materialis expectedto readilybiodegrade.When
releasedinto thesoil, thismaterialis expectedto leach into groundwater.Whenreleased
into thesoil, thismaterialis expectedto quickly evaporate.Whenreleasedinto water,
this materialis expectedto readilybiodegrade.Whenreleasedto water,thismaterialis
expectedto quickly evaporate.This materialhasalog octanol-waterpartitioncoefficient
of lessthan3.0. Thismaterialis not expectedto significantly bioaccumulate.When

released into theair, this materialmaybe moderatelydegradedby reactionwith
photochemicallyproducedhydroxyl radicals.Whenreleasedinto theair, this material
maybe moderatelydegradedby photolysis.Whenreleasedinto theair, -this materialis
expectedto be readily removedfrom theatmosphereby wetdeposition.
Environmental Toxicity: -

This materialis not expectedto betoxic to aquaticlife. TheLCSO/96-hourvaluesfor fish
areover 100mg/l.

13. Disposal Considerations
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Whatevercannotbesavedfor recoveryorrecyclingshouldbehandledashazardous
wasteandsentto aRCRA approvedincineratoror disposedin aRCRA approvedwaste
facility. Processing,useor contaminationof thisproductmaychangethewaste
managementoptions. Stateandlocal disposalregulationsmaydiffer from federal
disposalregulations.Disposeof containerandunusedcontentsin accordancewith
federal,stateand local requirements.

14. Transport Information -

Domestic(Land, D.O.T.)

Proper Shipping Name: ACETONE
Hazard Class: 3
UN/NA: UN1O9O
PackingGroup:II -

Information reported for product/size: 350LB -

International (Water, LM.O.)

Proper Shipping Name: ACETONE
Hazard Class: 3.1 - -

UN/NA: UN1Q9O
PackingGroup:II -

Information reported for product/size: 350LB

- 15. Regulatory Information -

\Chemical Inventory status - Part i\

- Ingredient - TSCA EC Japan Australia

Acetone (67-64-1) Yes Yes Yes Yes

\Chemical Inventory Status - Part 2\
- --Canada-- -

Ingredient Korea D5L NDSL Phil.

Acetone (67-64-1) Yes Yes No Yes

\Federal, State & International Regulations - Part l\

-SARA 302- SARA 313
Ingredient RQ TPQ List Chemical Catg.

Acetone (67-64-1) No No Yes No

\Federal, State & International Regulations - Part 2\
-RCRA- -TSCA-

Ingredient CERCLA 261.33 8(d)

Acetone (67-64-1) - 5000 13002 No

Chemical Weapons Convention: No TSCA 12(b) : Yes CDTA:- Yes
SARA 311/312: Acute: Yes Chronic: No Fire: Yes Pressure: No
Reactivity: No (Pure I Liquid)
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ACETONE Page7 of 8

Australian HazchemCode: 2[Y]E
PoisonSchedule: No informationfound.
WHMIS: -

ThisMSDShasbeenpreparedaccordingto thehazardcriteriaofthe ControlledProducts
Regulations(CPR)andtheMSDScontainsall oftheinformationrequiredby the CPR.

16. Other Information -

NFPA Ratings: Health: 1 Flammability: 3 Reactivity:0
Label Hazard Warning:
DANGER! EXTREMELY FLAMMABLE LIQUID AND VAPOR.VAPORMAY
CAUSE FLASH FIRE. HARMFUL IF SWALLOWED ORINHALED. CAUSES

IRRITATION TO SKIN, EYES AND RESPIRATORYTRACT. AFFECTSCENTRAL
NERVOUSSYSTEM. -

Label Precautions:
Keepawayfrom heat,sparksandflame. -

Keepcontainerclosed.
Use only with adequateventilation.

Washthoroughlyafterhandling. -

Avoid breathingvapor.
Avoid contactwith eyes,skin andclothing.
Label First Aid: -

Aspirationhazard.If swallowed,vomiting mayoccurspontaneously,but DO NOT
INDUCE. If vomiting occurs,keepheadbelowhipsto preventaspitationinto lungs.
Nevergive anythingby mouthto anunconsciousperson.Call aphysicianimmediately.
If inhaled,removeto freshair. If not breathing,give artificial respiration.If breathingis
difficult, give oxygen.In caseofcontact,immediately-flusheyesor skin with plenty of
waterfor atleast15 minutes.Removecontaminatedclothing andshoes.Washclothing
beforereuse.In all cases,getmedicalattention.
Product Use: -

LaboratoryReagent.
Revision Information: -

MSDS Section(s)changedsincelast revisionofdocumentinclude: 8.
Disclaimer:

Mallinckrodt Baker, Inc. provides the information containedherein in goodfaith
but makesno representationasto its comprehensivenessor accuracy.This
document is intended only asa guide to the appropriate precautionary handling of
the material by a properly trained personusing this product. Individuals receiving
the information must exercisetheir independentjudgment in determining its
appropriatenessfor a particular purpose.MALLINCKRODT BAKER, INC. -

MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESSOR
• IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF

MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSEWITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE
PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION.
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CAS Number:
DOT Number:

67-64-1
UN 1090

RTK Substancenumber: 0006
Date: May 1992 Revision: May 1998

breathedin and by passing
HAZARD SUMMARY
* Acetone can affect you when

through your skin.
* Exposureto a high concentrationcancauseyou to become

dizzy, lightheaded,andto passout. -

* Contactcan irritate the skin. Repeatedexposurecancause
drynessandcrackingof theskin.

* Exposurecanirritate theeyes,nosea~idthroat.
* Acetone is a FLAMMABLE LIQUID and a FIRE

HAZARD.

IDENTIFICATION
Acetoneis a colorlessliquid with a sweetodor. It is usedas a
solventinnail polishremoverandto makeotherchemicals.

REASON FOR CITATION -

* Acetone is on the HazardousSubstanceList becauseit is

regulatedby OSHA and cited by ACGIH, NIOSH, NFPA,
DOT, DEP, EPAandHHAG.

* This chemical is on the Special Health HazardSubstance
List becauseit is FLAMMABLE.

* Definitions areprovidedonpage5.

HOW TO DETERMINE IF YOU ARE BEING
EXPOSED
TheNewJerseyRightto Know Act requiresmostemployersto
label chemicalsin theworkplaceandrequirespublic employers
to provide their employees with information and training
concerningchemicalhazardsand controls. The federal O5HA
HazardCommunicationStandard,1910.1200, requiresprivate
employersto provide similar training and information to their
employees.

* Exposure to hazardous substancesshould be routinely

evaluated.This may include collectingair samples. Under
OSHA 1910.20, you have a legal right to obtain copies of
samplingresultsfromyouremployer.

* If you think you are experiencingany work-relatedhealth
problems,seea doctor trained to recognize occupational
diseases.Takethis FactSheetwith you.

* ODORTHREsHOLD=62ppm.
* Therangeof acceptedodor thresholdvaluesis quite broad.

Caution should be used in relying on odor alone as a
warningof potentiallyhazardousexposures.

WORKPLACE EXPOSURE LIMITS
OSHA: The legal airbome permissible exposure limit

(PEL) is 1,000 ppm averaged over an 8-hour
workshifl.

NIOSH: The recommendedairborne exposure limit is
250 ppmaveragedovera 10-hourworkshift.

ACGIH: The recommendedairborne exposure limit is
500 ppm averagedover an 8-hourworkshift ansi
750 ppmasa STEL(shorttermexposurelimit).

* Theaboveexposurelimits arefor~iri~yth~ Whenskin

contactalso occurs,you maybe overexposed,eventhough
air levels arelessthanthe limits listedabove.

WAYS OF REDUCING EXPOSURE
* Where possible,encloseoperationsand use local exhaust

ventilationat the site of chemical release. If local exhaust
ventilation or enclosureis not used,respiratorsshould be
wom.

* Wearprotectivework clothing.
* Wash thoroughly immediately after exposure to Acetone

andat the endof theworkshift.
* Post hazardand warning information in the work area. In

addition, aspart of an ongoingeducationandtrainingeffort,
communicate all information on the health and safety
hazardsof Acetonetopotentiallyexposedwoikers.

CommonName: ACETONE
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This Fact Sheet is a summarysource of information of gfl
notential and most severehealthhazardsthat may result from
exposure. Duration of exposure,concentrationof the substance
and other factorswill affect your susceptibilityto any of the
potentialeffectsdescribedbelow.

HEALTH HAZARD INFORMATION

AcuteHealth Effects
The following acute (short-term) health effects may occur
immediatelyorshortly afterexposureto Acetone:

* Contactcanirritate theskin.
* Exposurecanirritate the eyes,noseandthroat. -

* Exposureto a high concentrationcancauseyou to become

dizzy, lightheaded,andto passout.

Chronic Health Effects
The following chronic (long-term) healtheffects can occur at
sometime afterexposureto Acetoneandcan last for monthsor
years:

Cancer Hazard
* According to the informationpresentlyavailableto theNew

JerseyDepartmentof Healthand Senior Services,Acetone

hasnotbeentestedfor its ability to causecancerin animals.

ReproductiveHazard
* According to the informationpresentlyavailableto theNew

- JerseyDepartmentof Healthand Senior Services,Acetone

hasnotbeentestedfor its ability to affectreproduction.

Other Long-Term Effects
* Repeatedskin exposurecancausedrynessand crackingof

the skin.
* This chemical has not been adequately evaluated to

determinewhetherbrain or nervedamagecould occurwith
repeated exposure. However, many solvents and other
petroleum-basedchemicalshavebeenshown to causesuch
damage. Effects may include reduced memory and
concentration,personalitychanges(withdrawal;irritability),

• fatigue, sleep disturbances,reduced coordination, and/or
effects on nerves supplying internal organs (autonomic
nerves)and/ornervesto the armsand legs (wealciess,“pins
andneedles”).

MEDICAL

Medical Testing
If symptoms develop or overexposure is suspected, the
following maybeuseful:

* Acetone canbe measuredin the blood, urine, and expired

air, andcanbeusedasan indexof exposure.
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* Evaluate for brain effects such as changesin memory,

concentration, sleeping pattems and mood (especially
irritability and social withdrawal),as well as headachesand
fatigue. Considerevaluationsof the cerebellar,autonomic
and peripheral nervous systems. Positive and borderline
individuals should - be referred for neuropsychological
testing. -

Any evaluationshould include a careful history of past and
presentsymptomswith an exam. Medical teststhat look for
damage already done are n~ia substitute for controlling
exposure.

Requestcopiesof your medicaltesting. You havea legal right

to this informationunderOSHA 1910.20.

WORKPLACECONTROLSAND PRACTICES

Unlessa less toxic chemicalcanbe substitutedfor a hazardous
substance, ENGINEERING CONTROLS are the most
effectiveway of reducingexposure. The bestprotectionis to
encloseoperationsand/orprovide local exhaustventilation at
the site of chemical release. Isolating operations can also
reduceexposure. Usingrespiratorsor protectiveequipmentis
less effective than the controls mentioned above, but is
sometimesnecessary.

In evaluatingthe controlspresentin your workplace, consider:
(I) how hazardousthe substanceis, (2) how much of the
substanceis releasedinto the workplace and (3) whether
harmful skin or eye contactcould occur. Special controls
should be in place for highly toxic chemicalsor when
significant skin, eye,orbreathingexposuresarepossible.

In addition,the following controlsarerecommended:

* Wherepossible, automaticallypump liquid Acetone from
drumsor otherstoragecontainersto processcontainers.

* Before entering a confined spacewhere Acetonemay be

present,checkto makesurethat an explosiveconcentration
doesnot exist.

Good WORK PRACTICES can help to reduce hazardous
exposures.Thefollowing work practicesarerecommended:

* Workerswhoseclothing hasbeencontaminatedby Acetone
shouldchangeinto cleanclothingpromptly.

* Contaminated work clothes should be laundered by
individuals who have been infoñned of the hazardsof
exposureto Acetone.

* Eye wash fountains should be provided in the immediate
work areafor emergencyuse.

* If there is the possibility of skin exposure,emergency
showerfacilities shouldbeprovided.
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* On skin contactwith Acetone,immediatelywashor shower

to removethe chemical. At the end of the workshift, wash
any areas of the body that may have contactedAcetone,
whetheror not Imown skincontacthasoccurred.

* Do not eat, smoke, or drink where Acetone is handled,
processed,or stored,sincethe chemical canbe swallowed.
Washhandscarefullybeforeeatingorsmoking.

PERSONAL PROTECTIVE EQUIPMENT

WORXPLACE CONTROLS ARE BETTER THAN
PERSONAL PROTECTIVE EQUIPMENT. However, for
somejobs (such as outsidework, confined space entry, jobs
done only once in a while, or jobs done while workplace
controlsarebeing installed),personalprotectiveequipmentmay
beappropriate: -

OSHA 1910.132 requires employers to determine the
appropriatepersonalprotectiveequipmentfor eachhazardand
to train employees on how and when to use protective
equipment.

The following recommendationsare only guidelinesand may
notapply toeverysituation.

Clothing
* Avoid skin contactwith Acetone. Wear solvent-resistant

gloves and clothing. Safety equipment suppliers/
manufacturerscan provide recommendationson the most
protectiveglove/clothingmaterialfor your operation. -

* All protective clothing (suits, gloves, footwear, headgear)
shouldbe clean,availableeachday,andputon beforework.

* ACGIH and safety equipment manufacturersrecommend
Butyl Rubberasa protectivematerial.

Eye Protection -

* Wearsplash-proofchemical gogglesand face shield when
working with liquid, unless full facepiece respiratory

protectionis worn.

Respiratory Protection
IMPROPER USE OF RESPIRATORSIS DANGEROUS.
Such equipmentshould only be used if the employerhas a
written programthat takesinto accountworkplace conditions,
requirements for worker training, respirator fit testing and
medicalexams,asdescribedin OSHA 1910.134.

* Wherethe potential existsfor exposuresover 250 ppm,use

a MSHA/NIOSI-1 approvedfull facepiecerespiratorwith an
organic vapor cartridge/canister. Increasedprotection is
obtained from full facepiece powered-air puri~’ing
respirators.

* If while wearinga filter, cartridgeor canisterrespirator,you

cansmell, taste,or otherwisedetectAcetone,or in the case
of a full facepiecerespiratoryou experienceeye irritation,
leave the area immediately. Check to make sure the
respirator-to-facesealis still good. If it is, replacethe filter,
cartridge,orcanister. If theseal is no longergood,you may
needanewrespirator.

* Be sure to consider all potential exposures in your
workplace. You may need a combination of filters,

• prefilters,cartridges,or canistersto protectagainstdifferent
forms of a chemical (such as vaporand mist) or againsta
mixtureof chemicals.

* Where the potential for high exposure exists, use a
MSHAJNIOSH approvedsupplied-airrespiratorwith a full

facepieceoperatedin thepositive pressuremode or with a
full facepiece,hood,or helmetin thecontinuousflow mode,
or use a MSHAINIOSH approved self-containedbreathing
apparatuswith a full facepieceoperatedin pressure-demand
or otherpositivepressuremode. -

* Exposureto 2,500ppm is immediatelydangerousto life and
health. If the possibility of exposureabove 2,500 ppm
exists, use a MSHA/NIOSH approved self-contained
breathing apparatuswith a full facepieceoperated in a
pressure-demandorotherpositivepressuremode.

HANDLING AND STORAGE -

* Prior to working with Acetoneyou shouldbe trained on its

properhandlingandstorage. -

* Acetone may explodewhen mixed with CHLOROFORM,

CHROMIC ANHYDRIDE, or a mixture of ACETIC and
NITRIC ACIDS.

* Acetoneis not compatiblewith OXIDIZING MATERIALS
(suchas PEROXIDES,CHLORATES, PERCHLORATES,
NITRATES and PERMANGANATES), ACIDS and
BASES. -

* Store in tightly closedcontainersin a cool, well-ventilated
areaawayfrom HEAT, SPARKSandFLAME.

* Sourcesof ignition, such as smoking and openflames, are
prohibitedwhereAcetoneis used,handled,or stored.

* Metal containers involving the transfer of Acetone should
- be groundedand bonded. Drums must be equippedwith

self-closing valves, pressure vacuum bungs, and flame
- arresters.
* Use only non-sparking tools and equipment, especially

whenopeningandclosingcontainersofAcetone.
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QUESTIONS AND ANSWERS

Q: If I haveacutehealtheffects,will I latergetchronichealth
effects?

A: Not always. Most chronic(long-term) effectsresult from
repeatedexposuresto achemical.

Q: CanI get long-termeffectswithout everhaving short-term
effects? -

A: Yes, becauselong-term effects can occur from repeated
exposuresto a chemicalat levelsriot highenoughto make

- you immediatelysick.

Q: What are my chancesof getting sick when I have been
exposedto chemicals?

A: The likelihood of becoming sick from chemicals is
increasedas the amount of exposureincreases. This is
determined by the length of time and the amount of
materialtowhich someoneis exposed.

Q: Whenarehigherexposuresmorelikely?
A: Conditions which increase risk of exposure include

nhvsical and mechanical urocesses(heating, pouring,
spraying,spills and evaporation from large surfaceareas
suchas opencontainers),and “confined space” exnosures
(working insidevats,reactors,boilers,small rooms,etc.).

Q: Is the risk of getting sick higher for workers than for
communityresidents?- -

A: Yes. Exposuresin the community, except possibly in
casesof fires or spills, areusuallymuch lower-thanthose
found in the workplace. However, people in the
communitymaybe exposedto contaminatedwateraswell
asto chemicalsin the air over long periods. Becauseof
this, and becauseof exposureof children or peoplewho
are already ill, community exposuresmay cause health
problems.

Thefollowing informationis availablefrom:

NewJerseyDepartmentof Health and
SeniorServices

OccupationalDiseaseandInjury Services
Trenton,NJ 08625-0360
(609)984-1863
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IndustrialHygieneInformation
Industrial hygienists are available to answer your questions
regarding the control of chemical exposuresusing exhaust
ventilation, special work practices, good housekeeping,good
hygienepractices,and personalprotectiveequipmentincluding
respirators. In addition, theycanhelp to interpretthe resultsof
industrialhygienesurveydata.

Medical Evaluation
If you think you are becomingsick becauseof exposure to
chemicalsat your workplace, you may call a Departmentof
HealthandSeniorServicesphysicianwho canhelp you find the
servicesyouneed.

PublicPresentations
Presentationsand educationalprogramson occupationalhealth
or the Right to Know Act can be organizedfor laborunions,
tradeassociationsandothergroups. -

Riahtto Know InformationResources-

The Right to Know Infoline (609) 984-2202 can answ~r
questionsabout the identity and potential health-:effects of
chemicals,list of educationalmaterialsin occupationalhealth,
referencesused to preparethe Fact Sheets,preparationof the
Right to Know survey, education and training programs,
labeling requirements,and general information regarding the
Right toKnow Act. Violations of the law shouldbe reportedto
(609)984-2202.
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DEFINITIONS

ACGIH is the American Conference of Governmental A inutagenis a substancethat causesmutations.A mutationis
IndustrialHygienists.It recommendsupperlimits (calledTLVs) a changein the geneticmaterialin a body cell. Mutationscan
for exposureto workplacechemicals. leadto birth defects,miscarriages,or cancer.

A carcinogenis a substancethat causescancer. - NAERG is the North American Emergency Response
Guidebook. It wasjointly developedby TransportCanada,the

The CAS number is assigned by the Chemical Abstracts United StatesDepartmentof Transportationand the Secretariat
Serviceto identi~’a specific chemical. of CommunicationsandTransportationof Mexico. It is a guide

for first respondersto quickly identify the specific or generic
A combustiblesubstanceis asolid, liquid or gasthatwill burn, hazardsof materialinvolved in a transportationincident,and to

protect themselvesand the generalpublic during the initial
A corrosive substanceis a gas, liquid or solid that causes responsephaseof the incident.
irreversibledamageto humantissueor containers.

• NCI is the National Cancer Institute, a federal agencythat
DEP is the New Jersey Department of Environmental determinesthecancer-causingpotentialof chemicals.
Protection. -

NFPA is theNational Fire ProtectionAssociation. It classifies
DOT is the Departmentof Transportation,the federal agency substancesaccordingtotheir fire andexplosionhazard.
that regulatesthe transportationof chemicals.

NIOSH is the National Institute for OccupationalSafety and
EPA is the Environmental Protection Agency, the federal Health. It testsequipment,evaluatesand approvesrespirators,
agencyresponsiblefor regulatingenvironmentalhazards. conductsstudiesof workplacehazards,and proposesstandards

to OSHA. -

A fetusis anunbornhumanor animal.
NTP is theNational Toxicology Programwhichtestschemicals

A flammablesubstanceis a solid, liquid, vaporor gas that will andreviewsevidencefor cancer. -

igniteeasily andburnrapidly. -

- - - OSHA is the OccupationalSafety and HealthAdministration,
The flash point is the temperatureat which a liquid- or solid which adoptsandenforceshealthandsafetystandards.
givesoff vaporthat can forma flammablemixturewith air. -

PEOSHAis ~hePublic EmployeesOccupationalSafety and
HHAG is the HumanHealthAssessmentGroup of the federal HealthAct, a statelaw which setsPELs for New Jerseypublic
EPA. employee&

IARC is the InternationalAgency for Researchon Cancer,a ppmmeanspartsof a substancepermillion partsof air. It is a
scientific group that classifies chemicals according to their measureof concentrationby volumein air.
cancer-causingpotential.

A reactive substanceis a solid, liquid or gas that releases
A misciblesubstanceis a liquid or gas thatwill evenly dissolve energyundercertainconditions.
in another. -

A teratogen is a substancethat causes birth defects by
mglm3 meansmilligrams of a chemicalin a cubicmeterof air. damagingthe fetus.
It is a measureof concentration(weight/volume).

TLV is the ThresholdLimit Value, the workplace exposure
MSHA is the Mine Safety and Health Administration, the limit recommendedby ACGIH.
federal agencythat regulatesmining. It also evaluatesand
approvesrespirators. The vaporpressureis a measureof how readily a liquid or a

solid mixes with air at its surface. A higher vaporpressure
- indicates a higher concentrationof the substancein air and

thereforeincreasesthe likelihood-of breathingit in.
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CommonName: ACETONE
DOTNumber: TiN 1090
NAERG Code: 127
CAS Number: 67-64-1

Hazard Rating Key: O’minimal; I slight; 2—moderate;
3—serious;4—severe

FIRE HAZARDS

* Acetoneisa FLAMMABLE LIQUID. • -

* Usedry chemical,CO2,or alcoholfoamextinguishers.
* POISONOUSGASESARE PRODUCEDIN FIRE.
* CONTAINERS MAY EXPLODE IN FIRE.
* Usewater spraytokeepfire-exposedcontainerscool.
* Vaporsmay travelto a sourceof ignition andflashback.
* If employeesare expectedto fight fires, theymust be trained

andequippedasstatedin OSHA 1910.156.

SPILLS AND EMERGENCIES

If Acetoneis spilledor leaked,takethe followingsteps:

* Evacuate- personsnot wearing protective equipment from

areaof spill or leakuntil clean-upis complete.
* Removeall ignition sources.
* Ventilate areaof spill or leak.
* Absorb liquids in vermiculite, dry sand,earth, or a similar

materialanddepositinsealedcontainers.
* Keep Acetone out of a confinedspace,such as a sewer,

becauseof thepossibility of an explosion,unlessthe seweris
designedto preventthebuild-upof explosiveconcentrations.

* It may be necessaryto contain and disposeof Acetoneas a
HAZARDOUS WASTE. Contactyour stateDepartmentof
EnvironmentalProtectionand (DEP) or your regional offiáe
of the federal EnvironmentalProtectionAgency (EPA) for
specificrecommendations.

* If employeesare required to clean-up spills, they must be
properlytrained and equipped. OSHA 1910.120(q) may be
applicable.
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FOR LARGE SPILLS AND FIRES immediatelycall your fire
department.You can requestemergencyinformation from the
following:

CHEMTREC: (800)424-9300
NJDEPHOTLINE: (609)292-7172

HANDLINGAND STORAGE (Seepage3)

FIRST AID

In NJ POISONINFORMA770W1-800-764-7661

Eye Contact -

* Immediatelyflush with largeamountsof waterfor at least 15

minutes,occasionallylifting upperandlower lids.

Skin Contact
* Quickly remove contaminatedclothing. Immediatelywash

contaminatedskinwith largeamountsof soapandwater.

Breathing
* Removethepersonfromexposure.
* Beginrescuebreathingif breathinghasstoppedand CPRif

heartactionhasstopped.

* Transferpromptlyto amedicalfacility.

PHYSICAL DATA

Vapor Pressure: 180mmHg at 68°F(20°C)
Flash Point: 1°F(-17°C)

Water Solubility: Miscible

OTHER COMMONLY USED NAMES

Chemical Name:
2-Propanone -

Other Names:
Dimethylformaldehyde;DimethylKetone;KetonePropane

Not intendedto be copiedand soldfor commercial
purposes.

NEWJERSEYDEPARTMENTOFHEALTH AND
SENIORSERVICES

Rightto KnowProgram
P0Box 368,Trenton,NJ 08625-0368
(609)984-2202

Hazardrating NJDHSS NFPA
FLAMMABILITY - 3

REACTIVITY - - 0

POISONOUSGASESARE PRODUCEDIN FIRE
CONTAINERSMAY EXPLODEIN FIRE
FLAMMABLE
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OSHA Chemical Sampling Information
Acetone

~ OSHA Chemical San~~lingInformation - Table of Contents

General Description Field Definitions

NAME: Acetone

SYNONYM(S): 2-Propanone; Dimethyl ketone; Composite Constituent; Rosin
Core Solder Pyrolysis Product

IMIS: 0040

CAS: 67-64-1

NIOSH: RTECS AL3150000; 3044 -

DOT: UN1O9O Flammable Liquid

DESCRIPTION:

Colorless liquid with a fragrant, mint-like odor.
MW: 58
BP: 133 F VP(77 F): 255 mm -

MP: -169 F
MOLFM: C3H60

Exposure Limits -

OSHA GENERAL INDUSTRY STANDARDS: 1000 ppm, 2400 mg/m3

OSHA CONSTRUCTION INDUSTRY STANDARDS: 1000 ppm, 2400 mg/m3
TWA

THRESHOLD LIMIT VALUE: 500 ppm TWA; 750 ppm STEL; Appendix A4
(Not Classifiable as a Human Carcinogen)

RECOMMENDED EXPOSURE LIMIT: 250 ppm TWA

Health Factors

SYMPTOM(s): Eye, nose, throat irritation; headaches, dizziness; dermatitis

HEALTH EFFECTS: Irritation-Eye, Nose, Throat, Skin---Mild (HE16) Nervous

System Disturbances---Narcosis (HE8) LD5O (oral, rat) 9750 mg/kg

ORGAN: Respiratory system, skin

Monitoring -

http://www.osha-slc.go’v/ChemSamp_datalCH_21 6600.html - - 6/30/99
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SLC1:

MEDIA: Carbosieve S-Ill Tube (130/65mg sections,60/80 mesh)
ANL SOLVENT: (99:1) Carbon Disulfide/Dimethylformamide
MAX V: 3 Liter MAX F: 0.05 L/min (TWA)
MAX V: 0.75 Uters MAX F: 0.05 L/min (STEL)

ANL 1: Gas Chromatography; GC/FID -

REF: 2 (OSF-IA 69)
SAE: 0.13
CLASS: Fully Validated

SECONDARY SAMPLING/ANALYTICAL METHOD (SAM2):

DEVICE: Detector Tube COMPANY: Kitigawa
PART #: 102W RANGE: 375 - 3750 ppm
CLASS: 3rd Party DEVICE: Detector Tube COMPANY: Sensidyne
PART #: 151L RANGE: 375 - 3750 ppm
CLASS: 3rd Party DEVICE: Detector Tube COMPANY: Draeger
PART #: CH 22901 RANGE: 100-12000 ppm
CLASS: Mfg DEVICE: Detector Tube COMPANY: MSA

- PART #: 460423 RANGE: 125-6500 ppm
CLASS: Mfg DEVICE: Instrumentation COMPANY: HNU
PART #: Photoionization Detector
CLASS: Mfg DEVICE: Instrumentation COMPANY: Century
PART #: Vapor Analyzer
CLASS: Mfg DEVICE: Instrumentation COMPANY: Foxboro
PART #: Miran 103 RANGE: up to 2000 ppm © 11.1 um
CLASS: Mfg DEVICE: Instrumentation COMPANY: Foxboro
PART #: Miran 1A & 15 RANGE: 0.6 ppm © 8.5 um
CLASS: Mfg

WIPE:

No.

~I~aHAChemical Sampling Information - Table of Contents

Revision Date: 11/17/1998

http://www.osha-slc.gov/ChemSamp_data’CH_2I 6600.html 6/30/99



- NIOSH PocketGuideto ChemicalHazards - Page1 of 2

NIOSH Pocket Guide to ChemicalHazards

lAcetone - 1~CAS67-64-I
(CH3)2C0 [RTECS AL3 150000

Synonyms& Trade Names
Dimethyl ketone,Ketonepropane,2-Propanone

DOT ID & Guide
1090 127

Exposure ]NIOSH REL: TWA 250 ppm(590mg/rn3) 1
Limits [6~HAPELt: TWA 1000ppm(2400mg/rn3)

IDLH 2500ppm [lO%LEL] See: 67641 [~version1 ppm = 2.38 mg/rn3

Physical Description -

Colorless liquid with a fragrant, mint-like odor. -

58.1 IBP: 133°F fl[PRZ: -140°F - 1501:Miscible

VP: 180 rnmHg ~iF9.69 eV ~~SpGr:079

~LP:0°F UEL: 12.8% JLEL: 2.5% 1
ClasslB FlammableLiquid: Fl.P.below73°FandBP at orabove100°F. -

Incompatibilities & Reactivities
Oxidizers,acids -

MeasurementMethod
Charcoal tube; CS2 Gaschromatography/Flameionizationdetection;IV [#1300,Ketones1] See:
NMAM INDEX -

PersonalProtection & Sanitation -

Skin: Prevent skin contact
Eyes:Preventeyecontact
Washskin: Whencontaminated
-Remove:Whenwet (flammable)
Change:N.R.

First Aid (Sçeprocedures)
Eye:Irrigate immediately
Skin: Soapwashimmediately
Breathing:Respiratorysupport
Swallow: Medical attentionimmediately

-

RespiratorRecommendationsNIOSH
Up to 2500ppm:(APF = 10) Any chemicalcartridgerespiratorwith organicvaporcartridge(s)
*/(APF = 25)Any powered,air-purifying respiratorwith organicvaporcartridge(s)*/(APF= 50)
Any air-purifying, full-facepiecerespirator(gasmask)with achin-style,front- or back-mounted
organicvaporcanister/(APF= 10) Any supplied-airrespirator*/(APF= 50)Any self-contained
breathingapparatuswith afull facepiece -

Emergencyorplannedentry intounknownconcentrationsor IDLH conditions:(APF = 10,000)
Any self-containedbreathingapparatusthathasafull facepieceandis operatedin apressure-
demandor otherpositive-pressuremode/(APF= 10,000)Any supplied-airrespiratorthathasa full
facepieceandis operatedin apressure-demandorotherpositive-pressuremodein combination
with an auxiliary self-containedpositive-pressurebreathingapparatus
Escape:(APE = 50)Any air-purifying, full-facepiecerespirator(gasmask)with achin-style,front-
or back-mountedorganicvaporcanister/Anyappropriateescape-type,self-containedbreathing
apparatus

osureRoutes inhalation,ingestion,skin and/oreyecontact

Symptoms irritation eyes, nose,throat;headache,dizziness,central nervoussystem
depressant/depression; dermatitis

http://www.cdc.gov/niosh/npg/npgd0004.html - 7/7/99



~JTOSHPocketGuideto ChemicalHazards Page2 of 2

TargetOrgansEyes,skin, respiratorysystem,centralnervoussystem 1
[~èèalso: INTRODUCTION SeeICSCCARD: 0087 SeeMEDICAL TESTS:0002 1

http://www.cdc.gov/niosh/npg/npgd0004.html - 7/7/99
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EASTMAN
- Eastman Cheniftal Company

hrnne sitemdcx cnn?actus search

ctstarnerceut~rproducts&uiarketsfirnnc~a!cmplnyme~iritews~ abouteastman

TEXANOL 2,2,4-Trimethyl-1 ,3-pentanediol
Monoisobutyrate

TEXANOL 2,2,4-Trimethyl-1,3-pentanediol Monoisobutyrate is a slow evaporating,
water-insoluble coalescing aid for latex paints. It provides good performance
characteristics, such as scrub resistance, color development, and package stability in
paints. It is an excellent coalescing aid for emulsion polymers and has excellent
hydrolytic stability, allowing it to be used with a wide variety of latex emulsions
including high pH acrylics. When added to an emulsion paint, TEXANOL is absorbed
by the emulsion’spolymeric particles, softening them and causing complete fusion
when the paint film dries. Since TEXANOL is insoluble in water and therefore not in
the water phase, applying the paint over a porous substrate does not result in
reduced coalescing efficiency because TEXANOL is not absorbed along with the water.

List of supplemental documents
available on this product:

jApplications/End Uses Go

product catalog home I
home site index contact us j search I

customercenter j products & markets j financial I employment I news about Eastman - I

Copyright 1999 Eastman Chemical Company. AD rights reserved, Please, see our Legal Information.

http://www.e.../ProductHome.asp?Product=1 099&EastmanDotCom=True&subProperty=+GQ9/29/99
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~astmanChemicalCompany
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List of Applications

• Coalescing aid
. Solvents

Baa]c?j

TEXANOL 2,2,4-Trimethyl-1 ,3-pentanediol Monoisobutyrate

• Chemical intermediate

I product catalog home I
I home site index I contactus I search I

customer center products & markets I financial I employment I I about Eastman

Copyright 1999 Eastman Chemical Company. All rights reserved. Please, see our Legal Information.

http://www.emn.comfProductCaijListApplications.asp?productid=1099&EastmanlDotCom=True9/29/99
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EASTMAN
Estnian CheniicaL Company

MATERIAL SAFETY DATA SHEET
100000383/F/USA
RevisionDate:07/23/1999

1. CHEMICAL PRODUCTAND COMPANY IDENTIFICATION
ProductName:“TEXANOL” 2,2,4-Trimethyl-l,3-pentanediolMonoisobutyrate
ProductIdentificationNumber(s):23621
Manufacturer/Supplier:EastmanChemicalCompany,Kingsport,Tennessee37662
MSDSPreparedby: EastmanProductSafetyandStewardship,EastmanChemical
Company,Kingsport, TN 37662
For EmergencyHealth,Safety& EnvironmentalInformation,call 800-EASTMAN
ForEmergencyTransportationInformation, call CHEMTRECat 800-424-9300or
call 800-EASTMAN
For OtherInformation, call yourEastmanrepresentativeortheEastman
operatorat 423-229-2000(USA)
ChemicalName:2,2,4-trimethyl-1 ,3-pentanediolmono(2-methylpropanoate)
Synonym(s):2,2,4-trimethyl-l,3-pentanediolmonoisobutyrate,EAN 000701
MolecularFormula:C12H24O3
MolecularWeight:216.32
ProductUse:coalescingagentfor emulsions

2. COMPOSITION/INFORMATIONON INGREDIENTS(Typical compositionis given
and
it mayvary. A certificateof analysiscanbeprovided.)
Weight% - Component- (CAS RegistryNumber)
100 2,2,4-trimethyl-1 ,3-pentanediolmonoisobutyrate(025265-77-4)

3. HAZARDS IDENTIFICATION
LOW HAZARD FORUSUAL INDUSTRIAL OR COMMERCIAL HANDLING BY
TRAINED PERSONNEL
HMIS HazardRatings:Health- 1, Flammability- 1, ChemicalReactivity - 0
NFPAHazardRatings:Health- 1, Flammability - 1, Instability - 0
NOTE: HMIS andNFPAratingsinvolve dataandinterpretationsthat mayvary
from companyto company.Theyareintendedonly for rapid,general
identificationof themaghitudeofthespecifichazard.To dealadequately
with the safehandlingof this material,all the informationcontainedin this
MSDSmustbe considered.

4. FIRST-AID MEASURES
Inhalation:If symptomatic,moveto freshair. Getmedicalattentionif
symptomspersist.
Eyes:Any materialthatcontactstheeyeshouldbe washedout immediatelywith
water. If easyto do, removecontact lenses.Get medical attention if symptoms
persist.
Skin: Washwith soapandwater.Getmedicalattentionif symptomsoccur.
Ingestion:Seekmedicaladvice.

5. FIRE FIGHTINGMEASURES
ExtinguishingMedia:waterspray,dry chemical,carbondioxide(CO2),foam
SpecialFire-FightingProcedures:Wearself-containedbreathingapparatusand

http://www.emn.comlProductCat/msds.asp?productid=l099&EastmanDotCom=True 9/29/99
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protectiveclothing.
HazardousCombustionProducts:carbondioxide, carbonmonoxide
UnusualFire andExplosionHazards:none

6. ACCIDENTAL RELEASEMEASURES
Absorbspill withvermiculiteor otherinertmaterial,thenplacein a
containerfor chemicalwaste.
ForLargeSpills: Flushspill areawith water spray.Preventrunofffrom
enteringdrains,sewers,or streams.

7. HANDLING AND STORAGE
PersonalPrecautionaryMeasures:No specialprecautionarymeasuresshouldbe
neededunderanticipatedconditionsofuse.
Preventionof Fire andExplosion:Keepfrom contactwith oxidizing materials.
Storage:Keepcontainerclosed.

8. EXPOSURECONTROLS/PERSONALPROTECTION
ExposureLimits:
ACGIH ThresholdLimit Value(TLV): not established
OSHA (USA)PermissibleExposureLimit (PEL, 1989TableZ-1-A valuesor
section-specificstandards):not established
Ventilation: Goodgeneralventilation(typically 10 air changesperhour)
shouldbe used.Ventilation ratesshouldbematchedto conditions.
Supplementarylocal exhaustventilation,closedsystems,orrespiratory
protectionmaybeneededin specialcircumstancessuchaspoorlyventilated
spaces,evaporationfrom largesurfaces,spraying,heating,etc.
RespiratoryProtection:If engineeringcontrolsdo notmaintainairborne
concentrationsto anacceptablelevel, anapprovedrespiratormustbeworn.
Respiratortype: mist, organicvapor. If respiratorsareused~aprogram
shouldbe institutedto assurecompliancewith OSHAStandard63 FR 1152,
January8, 1998.
EyeProtection:It is a good industrialhygienepracticeto minimizeeye
contact.
Skin Protection:It is a good industrialhygienepracticeto minimize skin
contact.
RecommendedDecontaminationFacilities: eyebath,washingfacilities

9. PHYSICAL AND CHEMICAL PROPERTIES
- PhysicalForm: liquid
- Color: colorless
- Odor:mild
- OdorThreshold:not available
- SpecificGravity at 20°C(68°F)(water= 1): 0.95
- VaporPressureat 20°C(68°F):0.013 mbar(0.010mm Hg)
- VaporPressureat 25°C(77°F):0.017mbar(0.013mm Hg)
- VaporDensity(Air = 1): 7.5
- EvaporationRate(n-butyl acetate= 1): 0.002
- Boiling Point: 255-260.5°C(491-500°F)
- Melting Point: -50°C(-58°F)
- Viscosityat 20°C(68°F):13.5 mPa.sor cP
- Solubility in Waterat 20°C(68°F):500-860mg/i
- pH: not available
- Octanoi/WaterPartition Coefficient: log P = 3.47,P = 2951
- FlashPoint (Clevelandopencup): 120°C(248°F)
- Lower FlammableLimit at 149°C(300°F):0.62volume %
- UpperFlammableLimit at 201°C(394°F):4.24 volume%

http://w~w.emn.comIProductCat/msds.asp?productid=1099&EastmanDotCom=True 9/29/99
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- AutoignitionTemperature(ASTM D-2i55): 393°C(740°F)
- Sensitivityto MechanicalImpact: insensitiveat 100 kg-cm
- Sensitivityto StaticDischarge:Material is unlikely to accumulatea static
chargewhichcouldactasan ignition source.

10. STABILITY AND REACTIVITY
Stability: stable
Incompatibility:Materialcanreactwith strongoxidizing agents.
HazardousPolymerization:will not occur

11. TOXICOLOGICAL INFORMATION -

EffectsofExposure:
Inhalation:Low hazardfor usualindustrial handlingor commercialhandling
by trainedpersonnel.
Eyes:May causetransientirritation. However,immediateflushingofthe
eyeswithwaterwill minimize any irritative effect.
Skin: Low hazardfor usualindustrialhandlingorcommercialhandlingby
trainedpersonnel. -

Ingestion:Expectedto be alow ingestionhazard.
AcuteToxicity Data:
Oral LD-50 (rat): 6.86mI/kg
Oral LD-50 (male mouse):1.6-3.2g/kg
InhalationLC-50 (rat): >3.55mg/L16hour(s)(highestconcentrationtested)
DermalLD-50 (guineapig):>20ml/kg (highestdosetested)
DermalLD-50 (rabbit): >16ml/kg (highestdosetested)
Skin irritation (guineapig): slight
Repeatedskin application(guineapig): very slight irritation
Skin sensitization(guineapig): none
Eyeirritation (rabbit,unwashedeyes):slightto moderate
Eyeirritation (rabbit,washedeyes):slight
Definitions forthe following section(s):LOEL = lowest-observed-effectlevel,
NOAEL = noobserved-adverse-effectlevel,NOEL = no-observed-effectlevel.
RepeatToxicity Data:
Oral study (51 days,malerat): NOAEL = 1000mg/kg/day(increasein weight:
liver)
Hyaline dropletformationhasbeenobservedin maleratsexposedto this
material. Somehydrocarbonscaninducekidneynecrosisin maleratsdueto
theaccumulationof achemical-proteincomplex(hyalinedropletformation).
Thenecrosisandconsequentcell regenerationarebelievedto resultin
kidneytumorigenesis.Sincetheproteininvolved is foundpredominantlyin
malerats(andnot in humans),necrosisby thismechanismis notpredictive
of humanrisk.
Oral study (40-51days,femalerat):NOAEL = 1000mg/kg/day(increasein
weight: liver)

- ReproductiveToxicity Data:
NOEL for maternal/paternalfertility = 1000mg/kg/day(highestconcentration
tested)
NOEL for developmentaltoxicity = 1000mg/kg/day(highestconcentration
tested)
Mutagenicity/GenotoxicityData:
Salmonellatyphimuriumassay(Amestest):negative(+/- activation)
Mousemicronucleusassay:negative(+/- activation)

12. ECOLOGICAL INFORMATION
Introduction:This environmentaleffectssummaryis writtento assistin
addressingemergenciescreatedby anaccidentalspill which might occurduring

http://www.emn.comlProductCatlmsds.asp?productid=l099&EastmanDotCom=True 9/29/99
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theshipmentofthis material,and,in general,it is notmeantto address

dischargesto sanitarysewersorpublicly ownedtreatmentworks.
Data for this materialhavebeenusedto estimateits environmentalimpact. It

hasthefollowing properties:amoderatepotentialto affect someaquatic
organisms,amoderatepotentialto affect algal growth,a low potentialto
affect secondarywastetreatmentmicrobialmetabolism,a low potentialto
affectthegerminationandlorearlygrowthof someplants.Thesubjectproduct
is expectedto biodegradeand isnot expectedto persistfor longperiodsin
an aquaticenvironment.
Whendiluted with a largeamountof water,this materialreleaseddirectly or
indirectly into the environmentis notexpectedto haveasignificantimpact.
OxygenDemandData:
COD: 2.2 g oxygenlg
ThOD: 2.4 g oxygenlg
BOD-5 andBOD-20werenotdeterminedbecausetheaqueoussolubility ofthe
testarticlewasbelowthatwhich is requiredfor thesetests.
Definitions for thefollowing section(s):NOEC= no-observed-effect
concentration,LOEC= lowest-observed-effectconcentration,MATC = maximum
acceptabletoxicantconcentration.
AcuteAquaticEffectsData:
96-hLC-50 (fatheadminnow):33 mg/l, NOEC: 16 mg/l
48-hEC-50(daphnid):147.8mg/l, NOEC: 28.4 mg/i
96-hLC-50 (jill bug): >100microliter(s)/l (highestconcentrationtested)
96-hLC-50 (sideswimmer):>100microliter(s)/i (highestconcentration
tested)
96-hLC-50 (flatworms):40 microliter(s)/l,NOEC: 10 microhter(s)/l
96-hLC-50 (aquaticearthworm):32 microliter(s)/l,NOEC: 10 microiiter(s)/l
96-hLC-50 (ramshornsnail): >100microliter(s)/1(highestconcentration
tested)
AcuteAlgal Effects:
72-hEC-50(Selenastrumcapricornutum):18.4 mg/l, NOEC: 3.28 mg/i
Biodegradation:
A 28-daytestfor readybiodegradabilityusingunacclimatedmicroorganisms
showed76%degradationofthetestarticleasmeasuredby carbondioxide
evolution.
A 15-daytestfor inherentbiodegradabilityusingunacclimated
microorganismsshowed99.5%degradationofthetestarticleasmeasuredby a
lossofdissolvedorganiccarbon.
SecondaryWasteWaterTreatmentEffects:5-hourIC-SO:>215 mgIl; NOEC: 21.5
mg/l
7-DayPlantGerminationEffects- No-adverse-effectconcentration:
Lettuce: 100 microliter(s)/l (only concentrationtested)
Radish:100 microliter(s)/l (only concentrationtested)
Ryegrass:100 microliter(s)/l (only concentrationtested)

13. DISPOSALCONSIDERATIONS
Discharge,treatment,ordisposalmaybesubjectto national,state,or local
laws.Incinerate.

14. TRANSPORTINFORMATION
- DOT (USA) Status:not regulated
- Air - InternationalCivil Aviation Organization(ICAO)
- ICAO Status:not regulated
- Sea- InternationalMaritime DangerousGoods(IMDG)
- IMDG Status:not regulated

http://www.emn.comlProductCat/msds.asp?productid=1099&EastmanDotCom=True 9/29/99
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15.REGULATORY INFORMATION
- Thisdocumenthasbeenpreparedin accordancewith theMSDSrequirementsof
the OSHAHazardCommunicationStandard29 CFR 1910.1200.
- OSHA Classification:nonhazardous
- CaliforniaProposition65 (SafeDrinking WaterandToxic EnforcementAct of
1986):material(s)knownto theStateto causecancer:none
- CaliforniaProposition65 (SafeDrinking WaterandToxic EnforcementAct of
1986): material(s)knownto theStateto causeadversereproductiveeffects:
none
- This documenthasbeenpreparedin accordancewith theMSDSrequirementsof
the WIHMIS ControlledProductsRegulation.
- WHMIS (Canada)Status:noncontrolled
- WHMIS (Canada)HazardClassification:not applicable
- CarcinogenicityClassification(componentspresentat 0.1%ormore):
- InternationalAgencyfor Researchon Cancer(IARC): not listed
- AmericanConferenceofGovernmentalIndustrialHygienists(ACGIH): not
listed
- NationalToxicologyProgram(NTP): not listed
- OccupationalSafetyandHealthAdministration(OSHA): not listed
- Chemical(s)subjectto thereportingrequirementsofSection313 orTitle
III oftheSuperftindAmendmentsandReauthorizationAct (SARA) of 1986and
40 CFRPart372:none
- SARA (U.S.A.) Sections311 and312 hazardclassification(s):not applicable
- US Toxic SubstancesControlAct (TSCA):This productis listed on theTSCA
inventory.Any impuritiespresentin thisproductareexemptfrom listing. -

- CanadianEnvironmentalProtectionAct (CEPA) andDomesticSubstancesList
(DSL): This productis listed on theDSL. Any impuritiespresentin this
productareexemptfrom listing.
- EuropeanInventoryof Existing CommercialChemicalSubstances(EINECS):This
productis listed on EINECS. EINECSNumber:2467719
- AustralianInventoryofChemicalSubstances(AICS) andNationalIndustrial
ChemicalsNotificationandAssessmentScheme(NICNAS): All componentsof
this productarelisted on AICS or otherwisecomply with NICNAS.
- JapaneseHandbookof Existing andNew ChemicalSubstances:All componentsof
this productarelisted in theHandbookorhavebeenapprovedin Japanby
newsubstancenotification.

16. OTHERINFORMATION
Label Statements:
LOW HAZARD FORUSUAL INDUSTRIAL OR COMMERCIAL HANDLING BY
TRAINED PERSONNEL
Get medicalattentionif symptomsoccur.
FIRSTAID: In caseofeyecontact,immediatelyflush eyeswith plenty of
waterfor at least15 minutes.Get medicalattention.
CAUTION: FORMANUFACTURING, PROCESSINGORREPACKINGBY
TRAINED PERSONNEL

Theinformationcontainedhereinis basedon currentknowledgeandexperience;
no responsibilityis acceptedthatthe information is sufficientor correctin
all cases.Usersshouldconsiderthesedataonly asa supplementto other
informationgatheredby themandmustmakeindependentdeterminationsof
suitability andcompletenessofinformationfrom all sourcesto assureproper
useanddisposalofthesematerialsandthesafetyandhealthofemployeesand
customersandtheprotectionoftheenvironment.

Thesymbol “>‘ in the leftmargindenotesarevisionin this section.

http://www.emn.comlProductCat/msds.asp?productid=1 099&EastmanDotCom=True 9/29/99
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TEXANOL Ester Alcohol

TEXANOL Ester Alcohol is a slow evaporating, water-insoluble coalescing aid for latex
paints. It provides good performance characteristics, such as scrub resistance, color
development, and package stability in paints. It is an excellent coalescing aid for
emulsion polymers and has excellent hydrolytic stability, allowing it to be used with a
wide variety of latex emulsions including high pH acrylics. When added to an
emulsion paint, TEXANOL is absorbed by the emulsions polymeric particles, softening
them and causing complete fusion when the paint film dries. Since TEXANOL is
insoluble in water and therefore not in the water phase, applying the paint over a
porous substrate does not result in reduced coalescing efficiency because TEXANOL is
not absorbed along with the water. -

List of supplemental documents
available on this product:

LApphI~tbon!/!~Uses Go

product catalog home I
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List of Applications

• Coalescing aid
• Coatings
• Inks
. Solvents

TEXANOL Ester Alcohol

• Chemical intermediate
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TEXANOLEster Alcohol
Product Data Sheet

Test~’
Method Typical Value, UflitsC

Molecular Weight 216.3

Empirical Formula C12H2403
Color, Pt-Co 10 max. -

Specific Gravity © 20°C/20°C 0.95

Wt/Vol © 20°C 0.95 kg/L (7.9 lb/gal)

Solubility, in Water © 20°C Insoluble

Solubility, Water in © 20°C 0.9 wt %

Evaporation Rate, (n-butyl acetate = 1) 0.002

Refractive Index © 20°C 1.4423

Vapor Pressure
© 25°C 0.013 mm Hg
© 25°C 1.73 Pa

© 20°C 0.01 mm Hg
© 20°C 1.33 Pa

Boiling Point © 760 mm Hg 255-260.5°C

Freezing Point -50°C(-58°F)

Flash Point, Cleveland Open Cup 120°C(248°F)

a Unless noted otherwise, all tests are run at 23°C(73°F)and 50% relative humidity.
b Unless noted otherwise, the test method is ASTM.
C Units are in SI or US customan,’ units.

Neither Eastman Chemical Company nor its marketing affiliates shall be responsible for the use of this
information, or of any product, method, or apparatus mentioned, and you must make your own determination of
its suitability and completeness for your own use, for the protection of the environment, and for the health and
safety of your employees and purchasers ofyour products. No warranty is made of the merchantability offitness
of any product, and nothing herein waives any of the Seller’s conditions of sale.

6/24/99 2:30:40 PM
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MATERIAL SAFETY DATA SHEET
100000383/F/USA
RevisionDate:07/23/1999

1. CHEMICAL PRODUCTAND COMPANY IDENTIFICATION
ProductName: TEXANOL” EsterAlcohol
ProductIdentificationNumber(s):23602
Manufacturer/Supplier:EastmanChemicalCompany,Kingsport,Tennessee37662
MSDS Preparedby: EastmanProductSafetyandStewardship,EastmanChemical
Company,Kingsport, TN 37662
For EmergencyHealth,Safety& EnvironmentalInformation,call 800-EASTMAN
ForEmergencyTransportationInformation, call CHEMTREC at 800-424-9300or
call 800-EASTMAN
For OtherInformation,call yourEastmanrepresentativeor the Eastman
operatorat423-229-2000(USA)
ChemicalName:2,2,4-trimethyl-1,3-pentanediolmono(2-methylpropanoate)
Synonym(s):2,2,4-trimethyl-1,3-pentanediolmonoisobutyrate,EAN 000701
MolecularFormula:C12H24O3
MolecularWeight:216.32
ProductUse:coalescingagentfor emulsions

2. COMPOSITION/INFORMATIONON INGREDIENTS(Typical compositionis given
and
it mayvary. A certificateof analysiscanbeprovided.)
Weight% - Component- (CAS RegistryNumber)
100 2,2,4-trimethyl-1 ,3-pentanediolmonoisobutyrate(025265-77-4)

3. HAZARDS IDENTIFICATION
LOW HAZARD FORUSUAL INDUSTRIAL OR COMMERCIAL HANDLING BY
TRAINED PERSONNEL
HMIS HazardRatings:Health- 1, Flammability - I, ChemicalReactivity - 0
NFPA HazardRatings:Health- 1, Flammability- 1, Instability - 0
NOTE: HMIS andNFPA ratingsinvolvedataandinterpretationsthatmayvary
from companyto company.Theyare intendedonly forrapid,general
identificationofthemagnitudeofthespecifichazard.To dealadequately
with thesafehandlingofthis material,all the informationcontainedin this
MSDS mustbe considered.

4. FIRST-AIDMEASURES
Inhalation:If symptomatic,moveto freshair. Get medicalattentionif
symptomspersist.
Eyes:Any materialthatcontactstheeyeshouldbe washedout immediatelywith
water.If easyto do, removecontactlenses.Getmedicalattentionif symptoms
persist.
Skin: Washwith soapandwater. Getmedicalattentionif symptomsoccur.
Ingestion:Seekmedicaladvice. -

5. FIRE FIGHTING MEASURES
ExtinguishingMedia:waterspray,dry chemical,carbondioxide (CO2),foam
SpecialFire-FightingProcedures:Wearself-containedbreathingapparatusand

http://www.enm.comiProductCat/msds.asp?productid=198&EastmanDotCom=True 9/29/99
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protectiveclothing.

HazardousCombustionProducts:carbondioxide, carbonmonoxide
UnusualFireandExplosionHazards:none

6. ACCIDENTAL RELEASEMEASURES

Absorb spill with vermiculiteor otherinertmaterial,thenplacein a
containerfor chemicalwaste.
ForLargeSpills: Flushspill areawithwaterspray.Preventrunoff from
enteringdrains,sewers,or streams.

7. HANDLING AND STORAGE
PersonalPrecautionaryMeasures:No specialprecautibnarymeasuresshouldbe
neededunderanticipatedconditionsof use.
Preventionof Fire andExplosion:Keepfrom contactwith oxidizing materials.
Storage:Keep containerclosed.

8. EXPOSURECONTROLS/PERSONALPROTECTION
ExposureLimits:
ACGIH ThresholdLimit Value(TLV): not established
OSHA(USA) PermissibleExposureLimit (PEL, 1989 TableZ-1-A valuesor
section-specificstandards):not established
Ventilation: Goodgeneralventilation(typically 10 air changesperhour)
shouldbe used.Ventilationratesshouldbematchedto conditions.
Supplementarylocal exhaustventilation,closedsystems,or respiratory
protectionmaybeneededin specialcircumstancessuchaspoorly ventilated
spaces,evaporationfrom largesurfaces,spraying,heating,etc.
RespiratoryProtection:If engineeringcontrolsdo not maintainairborne
concentrationsto an acceptablelevel, anapprovedrespiratormustbe worn.
Respiratortypesmist, organicvapor.If respiratorsareused,aprogram
shouldbe institutedto assurecompliancewith OSHA Standard63 FR 1152,
January8, 1998. -

EyeProtection:It is a good industrialhygienepracticeto minimize eye
contact.
Skin Protection:It is agoodindustrialhygienepracticeto minimizeskin
contact.

- RecommendedDecontaminationFacilities: eyebath,washingfacilities

9. PHYSICALAND CHEMICAL PROPERTIES
- PhysicalForm: liquid
- Color: colorless
- Odor:mild
- OdorThreshold:notavailable
- SpecificGravity at 20°C(68°F)(water= 1): 0.95
- VaporPressureat 20°C(68°F):0.013mbar (0.010mmHg)
- VaporPressureat 25°C(77°F):0.017mbar (0.013mm Hg)
- VaporDensity(Air = 1): 7.5
- EvaporationRate(n-butyl acetate= 1): 0.002
- Boiling Point: 255-260.5°C(491-500°F)
- Melting Point: -50°C(-58°F)
- Viscosityat 20°C(68°F):13.5 mPa.sor cP
- Solubility in Waterat 20°C(68°F):500-860mg/l
- pH: notavailable -

- Octanol/WaterPartitionCoefficient: log P = 3.47,P = 2951
- FlashPoint (Clevelandopencup): 120°C(248°F)
- LowerFlammableLimit at 149°C(300°F):0.62 volume%
- UpperFlammableLimit at201°C(394°F):4.24 volume%

http://www.emn.com/ProductCat/msds.asp?producticb=198&EastmanDotCom=True 9/29/99
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- Autoignition Temperature(ASTM D-2155): 393°C(740°F)

- Sensitivityto MechanicalImpact: insensitiveat 100 kg-cm
- Sensitivityto StaticDischarge:Material is unlikely to accumulateastatic
chargewhichcouldactasanignition source.

10. STABILITY AND REACTIVITY
Stability: stable
Incompatibility: Materialcanreactwith strongoxidizing agents.
HazardousPolymerization:will notoccur

11.TOXICOLOGICAL INFORMATION -

EffectsofExposure:
Inhalation:Low hazardfor usualindustrial handlingor commercialhandling
by trainedpersonnel.
Eyes:Maycausetransientirritation. However,immediateflushing ofthe
eyeswith waterwill minimize any irritative effect.
Skin:Low hazardfor usualindustrial handlingorcommercialhandlingby
trainedpersonnel.
Ingestion:Expectedto be a low ingestionhazard.
AcuteToxicity Data:
Oral LD-50 (rat): 6.86mi/kg
Oral LD-50 (malemouse):1.6-3.2gilcg
InhalationLC-50 (rat): >3.55mg/l/6hour(s)(highestconcentrationtested)
DermalLD-50 (guineapig):>20ml/kg (highestdosetested)
DermalLD-50 (rabbit):>16ml/kg (highestdosetested)
Skin irritation (guineapig): slight
Repeatedskinapplication(guineapig): very slight irritation
Skin sensitization(guineapig): none

Eye irritation (rabbit,unwashedeyes):slightto moderate
Eyeirritation (rabbit,washedeyes):slight
Definitions for thefollowing section(s):LOEL = lowest-observed-effectlevel,
NOAEL = no observed-adverse-effectlevel, NOEL = no-observed-effectlevel.
RepeatToxicity Data:
Oral study (51 days,malerat):NOAEL = 1000mg/kg/day(increasein weight:
liver)
Hyalinedropletformationhasbeenobservedin maleratsexposedto this
material. Somehydrocarbonscaninducekidneynecrosisin maleratsdueto
theaccumulationofa chemical-proteincomplex(hyalinedropletformation).
Thenecrosisandconsequentcell regenerationarebelievedto resultin
kidneytumorigenesis.Sincetheproteininvolved is foundpredominantlyin
malerats(andnot in humans),necrosisby thismechanismis notpredictive
ofhumanrisk.
Oral study (40-51 days,femalerat):NOAEL = 1000mg/kg/day(increasein
weight: liver)
ReproductiveToxicity Data:
NOELfor maternal/paternalfertility = 1000mg/kg/day(highestconcentration
tested)
NOEL for developmentaltoxicity = 1000mg/kg/day(highestconcentration
tested)
Mutagenicity/GenotoxicityData:
Salmonellatyphimuriumassay(Amestest): negative(+/- activation)
Mousemicronucleusassay:negative(+/- activation)

12. ECOLOGICAL INFORMATION
Introduction:This environmentaleffectssummaryis writtento assistin
addressingemergenciescreatedby anaccidentalspill whichmight occurduring

http://www.emn.comiProductCat/msds.asp?productid=198&EastmanDotCom=True 9/29/99
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theshipmentofthis material,and,in general,it is notmeantto address

dischargesto sanitarysewersorpublicly ownedtreatmentworks.
Datafor thismaterialhavebeenusedto estimateits environmentalimpact.It
hasthefollowing properties:amoderatepotentialto affect someaquatic
organisms,amoderatepotentialto affect algal growth,a low potentialto
affect secondarywastetreatmentmicrobialmetabolism,a low potentialto
affectthegerminationand/orearlygrowthof someplants.Thesubjectproduct
is expectedto biodegradeandis not expectedto persistfor longperiodsin
an aquaticenvironment.
Whendilutedwith a largeamountof water,thismaterialreleaseddirectly or
indirectly into the environmentis notexpectedto havea significantimpact.
OxygenDemandData:
COD: 2.2 g oxygen/g
ThOD: 2.4 g oxygen/g
BOD-5 andBOD-20werenotdeterminedbecausetheaqueoussolubility ofthe
testarticlewasbelowthatwhich is requiredfor thesetests.
Definitions for thefollowing section(s):NOEC= no-observed-effect
concentration,LOEC = lowest-observed-effectconcentration,MATC = maximum
acceptabletoxicantconcentration.
AcuteAquaticEffectsData:
96-hLC-50(fatheadminnow):33 mg/I, NOEC: 16 mg/l
48-hEC-50(daphnid):147.8mg/l, NOEC: 28.4 mg/i
96-hLC-50(pill bug): >100microliter(s)/1(highestconcentrationtested)
96-hLC-50(sideswimmer):>100microliter(s)/1(highestconcentration
tested)
96-hLC-50 (flatworms):40microliter(s)/l,NOEC: 10 microliter(s)/l
96-hLC-50 (aquaticearthworm):32 microliter(s)/l,NOEC: 10 microliter(s)/l
96-hLC-50 (ramshornsnail): >100microliter(s)/l (highestconcentration
tested)
Acute Algal Effects:
72-hEC-50(Selenastrumcapricornutum):18.4 mg/i, NOEC: 3.28 mg/l
Biodegradation:
A 28-daytestfor readybiodegradabilityusingunacclimatedmicroorganisms
showed76%degradationofthe testarticleasmeasuredby carbondioxide
evolution.
A 15-daytestfor inherentbiodegradabilityusingunacclimated
microorganismsshowed99.5%degradationof thetestarticleasmeasuredby a
lossofdissolvedorganiccarbon.
SecondaryWasteWaterTreatmentEffects:5-hourIC-SO: >215mg/i; NOEC: 21.5
mg/i
7-DayPlantGerminationEffects- No-adverse-effectconcentration:
Lettuce: 100microiiter(s)/l (only concentrationtested)
Radish:100 microliter(s)/l (only concentrationtested)
Ryegrass:100 microliter(s)/l (only concentrationtested)

13. DISPOSALCONSIDERATIONS
Discharge,treatment,ordisposalmaybesubjectto national,state,or local
laws.Incinerate.

14. TRANSPORTINFORMATION
- DOT (USA) Status:not regulated
- Air - InternationalCivil Aviation Organization(ICAO)
- ICAO Status:notregulated
- Sea- InternationalMaritime DangerousGoods(IMDG)
- IMDG Status:not regulated

http://www.enm.comlProductCat/msds.asp?productid=I98&EastmanDotCom=True 9/29/99
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15. REGULATORYINFORMATION
- This documenthasbeenpreparedin accordancewith the MSDSrequirementsof
theOSHAHazardCommunicationStandard29 CFR1910.1200.
- OSHA Classification:nonhazardous
- CaliforniaProposition65 (SafeDrinking WaterandToxicEnforcementAct of
1986):material(s)knownto theStateto causecancer:none
- CaliforniaProposition65 (SafeDrinking WaterandToxic EnforcementAct of
1986): material(s)knownto theStateto causeadversereproductiveeffects:
none
- Thisdocumenthasbeenpreparedin accordancewith the MSDSrequirementsof
theWHMIS ControlledProductsRegulation. -

- WHMIS (Canada)Status:noncontrolled
- WIHMIS (Canada)HazardClassification:notapplicable
- CarcinogenicityClassification(componentspresentat 0.1%ormore):
- InternationalAgencyfor Researchon Cancer(IARC): not listed
- AmericanConferenceofGovernmentalIndustrialHygienists(ACGIH): not
listed
- NationalToxicologyProgram(NTP): not listed
- OccupationalSafetyandHealthAdministration(OSHA):not listed
- Chemical(s)subjectto thereportingrequirementsof Section313 or Title
III oftheSuperfundAmendmentsandReauthorizationAct (SARA) of 1986and
40 CFRPart372: none
- SARA (U.S.A.)Sections311 and312 hazardclassification(s):not applicable
- US Toxic SubstancesControlAct (TSCA): This productis listed ontheTSCA
inventory.Any impuritiespresentin this productareexemptfrom listing.
- CanadianEnvironmentalProtectionAct (CEPA)andDomesticSubstancesList
(DSL): This productis listed on theDSL. Any impuritiespresentin this
productareexemptfrom listing.
- EuropeanInventoryof Existing CommercialChemicalSubstances(EINECS): This
productis listed on EINECS.EINECSNumber:2467719
- AustralianInventoryof ChemicalSubstances(AICS) andNationalIndustrial
ChemicalsNotificationandAssessmentScheme(NICNAS): All componentsof
this productarelisted on AICS or otherwisecomply with NICNAS.
- JapaneseHandbookofExisting andNewChemicalSubstances:All componentsof
thisproductarelisted in theHandbookor havebeenapprovedin Japanby
newsubstancenotification.

16. OTHERINFORMATION
LabelStatements:
LOW HAZARD FORUSUAL INDUSTRIAL ORCOMMERCIAL HANDLING BY
TRAINED PERSONNEL
Get medicalattentionif symptomsoccur.
FIRSTAID: In caseof eyecontact,immediatelyflush eyeswithplenty of
waterfor at least15 minutes.Getmedicalattention.
CAUTION: FORMANUFACTURING, PROCESSINGOR REPACKINGBY
TRAINED PERSONNEL

Theinformationcontainedhereinis basedon currentknowledgeandexperience;
no responsibilityis acceptedthatthe informationis sufficientor correctin
all cases.Usersshouldconsiderthesedataonly asasupplementto other
informationgatheredby themand mustmakeindependentdeterminationsof
suitability andcompletenessofinformationfrom all sourcesto assureproper
useanddisposalofthesematerialsandthesafetyand healthofemployeesand
customersandtheprotectionoftheenvironment.

Thesymbol ‘>‘ in the leftmargindenotesarevisionin this section.
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OSHA Chemical Sampling Information
2,2,4-Trimethyl-1,3-pentanediol monoisobutyrate

OSHA chemicalsampling Information - Table of contents

General Description Field Definitions

NAME: 2,2,4-Trimethyl-1,3-pentanediol monoisobutyrate

SYNONYM(s): Texanol

IMIS: R291

CAS: 25265-77-4

NIOSH: UF6000000

DESCRIPTION:

MW: 21.6.32 - -

MP: (-50) deg C
BP: 244 deg C FP: 110 dec C

Exposure Limits

Health Factors

Monitoring

4 OSHA chemical Sampling Information -Table of contents

Revision Date: 03/01./1999

http://www.osha-slc.gov/ChemSamp_~data1CH_273993.html 6/30/99
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International Chemical Safety Cards

TEXANOL ICSC: 0629

TEXANOL
2,2,4-Trimethyl-1 ,3-pentanediolmonoisobutyrate

Propionicacid,2-methyl-,monoesterwith 2,2,4-trimethyl-1,3-pentanediol
Isobutyricacidesterwith 2,2,4-trimethyl-1,3-pentanediol

C12H24O3
Molecularmass:216.4

CAS # 25265-77-4
RTECS# UF6000000
ICSC# 0629

~PES1M~
HAZAP.D/

EXPOSURE

ACUTE HAZARDS/
SYMPTOMS PREVENTION FIRSTAID!

FIRE FIGHTINGI
FIRE C~ijjibustible. I~MO~iff1ames. I[Powder,APPF,foam, carbon 1Ldioxide.

~ETXPLOS1ON 1
OSURE~L~ I J [

. INMALATIONII

SKIN
Redness. Iprotectivegloves.

II
Rinseandthenwash~kiif~vith1
Lwater andsoap.

Redness. spectacles.
EYES

DO not eat,drink, or smoke{.~fStIONL ~dumingwork.

‘for severalminutes(remove~inse~4t plenty ofwater
contactlensesif easily
bossible),thentaketo a doctor.

~_____________________

SPILLAGE DISPOSAL~[~ STORAGE
PACKAGING & 1

LABELLING
Collectleaking andspilled liquid in -

sealablecontainersasfar aspossible.
Absorbremainingliquid in sandor
inertabsorbentandremoveto safe
place.

H SEEIMPORTANT INFORMATION ON BACK

ICSC: 0629 Preparedin thecontextofcooperationbetweentheInternationalProgrammeor,chemicalSafety& theCommission ofthe European communities © IPC5 cEc 1993

International Chemical SafetyCards

TEXANOL - ICSC: 0629
PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:

I LIQUID. The substance can be absorbedinto thebody
by inhalationof its aerosolandby ingestion.

M PHYSICAL DANGERS:
INHALATION RISK:

P Evaporationat20°Cis negligible; a nuisance-
CHEMICAL DANGERS: causingconcentrationofairborneparticles

0 can,however,bereachedquickly on spraying.

http://siri.uvm.edu/msds/mf/cards/file/0629.html 6/30/99



InternationalChemicalSafetyCards(W}IO/IPCS/ILO) Page2 of 2

R OCCUPATIONAL EXPOSURE LIMITS
(OELs):
TLV not established.

A

Neitherthe CEC or theIPCS noranypersonactingon behalfof theCEC or the IPCS is
IMPORTANT responsiblefor theusewhich might be madeof this information.This cardcontainsthe collective

LEGAL views ofthe IPCS PeerReviewCommittee and may notreflectin all casesall thedetailed
NOTICE:

.

requirementsincludedin national legislation on the subject.Theusershouldverify complianceof
thecardswith therelevantlegislationin thecountryofuse.

T

N

T

D

A

T

A

EFFECTS OF SHORT-TERM
EXPOSURE:
The substanceirritates the eyesandthe skin.

EFFECTS OF LONG-TERM OR
REPEATED EXPOSURE:

II
‘ PHYSICAL

PROPERTIES

Boiling point: 244°C Relative density of the vapour/air-mixtureat
Melting point -50°C 20°C(air = 1): 1.00 - I
Relativedensity(water = 1): 0.95 Flash point: 120°Co.c. I
Solubility in water,gIlOO ml at 18-22°C:0.09 Auto-ignition temperature:393°C
Vapour pressure,kPaat25°C:0.0008 Explosive limits, vol% in aft: 0.6-4.2
Relativevapourdensity(air= 1): ‘~.5 Octanol/waterpartitioncoefficient aslog

Pow: 3.47

[ENVIRONMENTAL iThe substanceis harmfultoaquaticorganisms.
DATA -

NOT ES

ICSC: 0629

ADDITIONAL INFORMATION

TEXANOL
©IPCS, CE~,1993

http://siri.uvm.edulmsds/mf/cards/file/0629.html 6/30/99
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EJ%~S!”fI%JI1&~J%J Products & Markets I Emptoyment I About Eastman Financial I What’sNew
EastmanChemicaLCompany Home GeneraL Notices Site Index Contact Us Search

Texanol Ester-Alcohol
(2,2,4-Trimethyl-1,3-pentanediolMonoisobutyrate)

- TYPICAL PROPERTIES*

Evaporation rate, n-BuOAc = 1 0.002
Evaporation rate, ether = 1 6,051.0
Viscosity, cP, 8% RS 1/2-s NC @ 25 C 1,115
Viscosity, cP, 8% CAB-381-0.5 @ 25 C Insoluble
Neat viscosity, cP @ 20 C 18.30
Specific gravity © 20 /20 C 0.950
Weight/volume © 20 C, lb/gal 7.90
Weight/volume © 20 C, kg/L . 0.95
Flash point, Cleveland Open Cup, F - 248
Freezing point, F -58
Vapor pressure, torr, 20 C 0.01
Vapor pressure, KPa © 55 C 0.02
Surface tension, dynes/cm © 20 C 28.9
Boiling range © 760 torr C 255-260.5
Solubility @20 C, wt %, in. water <0.1
Solubility © 20 C, wt %, water in 0.9
Autoignition temperature, C 393
Refractive index © 20 C 1.4423
Electrical resistance, megohms >20
Hansen solubility parameter, total 9.3
Hansen solubility parameter, nonpolar 7.4
Hansen solubility parameter, polar 3.0
Hansen solubility parameter, hydrogen bonding 4.8
Gram molecular weight 216.30

* Notes

• Propertiesaretypical ofaveragelots. Eastmanmakesno
representationthat thematerialin any shipmentwill conformto the
valuesgiven. Specificationsareavailableon request.

• KPavaporpressurevaluesobtainedfrom AmericanDesignInstitute
of ChemicalEngineers’DesignInstitutefor PhysicalPropertyData
(DIPPR) 801 Databaseandextrapolatedfrom measuredvapor
pressurevalues.

• Electricalresistancewasmeasuredby Ransburgpaintresistance
meter,partno.7924,modelno. 234. Valuesshownaretypical for
commercialproduction.Certainsolventsvary in resistivitywith age.

• Hansensolubility parametervaluesestimatedby Dr. Charles
Hansenshownas{cal/cm3] 1/2

Home Search Site Index
ContactEastman General Notices About Eastman

FinancialInformation Products& Markets Employment What’sNew

http://www.eastman.comlcirbo/dsheets/solvents/estalcds.htm 6/30/99
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ChemlicahSampflngInformation
Dipropylene Glycol

.

p. Field Definitions~ Chemical Sampling Information - Table of: p. Analytical Methods .

Contents . . .

p. Health Guidelines

I
.~

General Description

:NAME: Dipropylene Glycol

SYNONYM(s): 1, 1’-Oxydi-2-Propanol; 2,2’-Dihydroxydipropyl Ether ,

IMIS: D348

.CAS: 110-98-5

NIOSH: RTECS UB8785000; 66828

DESCRIPTION:

MW: 134.20 .

MOLFM: C6H1403
,

Exposure Limits I

Health Factors

Monitoring :

10/6/00 11:39AMI of2
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PRIMARY SAMPLING/ANALYTICAL METHOD (SLC1):

MEDIA: Charcoal Tube (100/50 mg sections; 20/40 mesh)
ANL SOLVENT: (95:5) Methylene Chloride/Methanol
MAX V: 10 Liters MAX F: 0.2 L/min
ANL 1: Gas Chromatography; GC/FID
REF: 2 (OSHA In-House File) :

CLASS: Not Validated

j1 Chemical Sampling Information - Table of Contents
(evislonDate: 06/25/1992
* All Trademarks are the property of their respective owners.

2o12 1016100 11:39AM
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ChemkM Sampflng Information
Diethylene Glycol -I

Chemical Sampling Information - Table of
-rp. Field Definitions

I
p. Analytical Methods

Contents
I p. Health Guidelines

General Description

NAME: Diethylene Glycol

IMIS: D609 -

CAS: 111-46-6

NIOSH: RTECS: 1D5950000 I
DESCRIPTION: -

MW: 106.12
DENSITY: 1.118

Exposure Limits 11

Health Factors

Monitoring

I of2 10/6/00 11:51 AM
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PRIMARY SAMPLING/ANALYTICAL METHOD (SLC1):

MEDIA: OSHA Versatile Sampler (OVS-7) - 13 mm XAD-7 tube (270/140 mg
sections, 20/60 mesh) with a Glass Fiber Filter enclosed
ANL SOLVENT: Methanol
MAX V: 60 L MAX F: 2 L/min
ANL 1: Gas Chromatography; GC/FID
REF: 1 (NIOSH 5523)
CLASS: Partially Validated
NOTE: Ship cold to the laboratory for analysis.

COND: Gas chromatography-FID with a 60 M DB-5 capillary column,120-160 C;
desorbed with 1 mL S°Iomethanol 95% methylene chloride, desorption efficiency only
checked.

Chemical Sampling Information - Table of Contents

RevisionDate: 12/26/1996
* All Trademarks are the property of their respective owners.

2of2 10/6/00 11:51 AM
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Please reduce yotir browser font size foi~bett& ~lev~ngand p4inling.
24 HourEnr~oncyTelephone: 9~3-&59-2lSt
CHEMTREt I4OO.424.93D~
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CIengro~:202483-7616
From ç ~AIILINCKRODT JT Baker O~?~t~t?
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All nonomorgonoy Quo&bans aioutd be director! to CuMarnor ServTco (1.8Oo~6O2-2537)torassistanco.

DIETHYLENE GLYCOL
MSDS Number: 08764--- EffectiveDate:02/25/99

.

1. Product Identification

Synonyms: 2,2-Oxydiethanol;2,2-Oxybisethanol; 2,2 Dihydroxydiethylether;CELLOSOLVE(R);glycol ether;Glycolethyl
ether
CAS No.: 111-46-6 .

MolecularWeight: 106.14
ChemicalFormula: C4H1003
Product Codes:
J.T. Baker:S856
Mallinckrodt: 4911

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

Diethylene Glycol 111-46-6 99 - 1OO~ Yes

I of8 10/6/00 11:51 AM



DIETRYLENE OLYCOL. http://www.Jthaker,com/cgI.bln/nsds.s.pl?searohdata—S8$6&lfltt~ISO

3. Hazards Identification

EmergencyOverview

WARNING! HARMFUL IF SWALLOWED. MAY CAUSE IRRITATION TO SKIN AND EYES.

J.T. Baker SAF~T~nATA(tm)Ratings (Provided here for your convenience)

1-IealthRating: 1 - Slight
FlammabilityRating: I - Slight
Reactivity Rating: 1 - Slight
Contact Rating: 1 - Slight
Lab ProtectiveEquip: GOGGLES;LAB COAT
Storage ColorCode:Orange(GeneralStorage)

Potential Health Effects

Inhalation:
Low inhalationhazardunlessheatedbecauseof low vaporpressure.

Ingestion:
Low acutetoxicity. Probablelethaldoseto humansis 0.5-5g/kg. Causesnervedepression,liver andkidney lesionsandanuria
(urinationretardation).Causesirritation to thegastrointestinaltract. Symptomsmayincludenausea,vomiting anddiarrhea.
Skin Contact:
May be an irritant to skin on prolonged exposure.
Eye Contact:
May be an irritant to eyesandsurroundingtissue.
Chronic Exposure:
Liver andkidneylesionsanddamage.
Aggravation of Pre-existing Conditions:
Personswith pre-existingskin disordersor eyeproblemsor impairedliver or kidneyfunctionmaybe moresusceptibleto the
effectsof thesubstance.

4. First Aid Measures

Inhalation:
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Removeto freshair. Not expectedto requirefirst aidmeasures.
Ingestion:
Inducevomiting immediatelyasdirectedby medicalpersoimel.Nevergive anythingby mouthto an unconsciousperson.Call a
physician.
Skin Contact: . .

Removeany contaminatedclothing.Washskin with soapandwaterfor at least15 minutes.Get medicalattentionif irritation
developsor persists.
Eye Contact:
In caseof contact,immediatelyflush eyeswith plenty ofwaterfor at least15 minutes,lifting upperandlower eyelidsoccasionally.
Call aphysicianif irritation persists.

5. Fire Fighting Measures

Fire:
Flashpoint: 124C (25SF)CC
Autoignition temperature:229C(444F)
Flammablelimits in air % by volume:
lel: 1.6;uel: 10.8
Fire is possibleat elevathdtemperaturesorby contactwith an ignition source.
Explosion:
Aboveflash point, vapor-airmixturesareexplosivewithin flammablelimits notedabove.
Fire Extinguishing Media:
Powder,alcohol foam,watersprayor carbondioxide.
SpecialInformation:
In theeventof afire, wearfull protectiveclothing andNIOSH-approvedself-containedbreathingapparatuswith full faccpiece
operatedin thepressuredemandor otherpositivepressuremode.

6. Accidental ReleaseMeasures

Ventilateareaofleakor spill. Wearappropriatepersonalprotectiveequipmentasspecifiedin Section8. Isolatehazardarea.Keep
unnecessaryandunprotectedpersoimelfrom entering.Containandrecoverliquid whenpossible.Collect liquid in an appropriate
containeror absorbwith an inert material(e. g., vermiculite,drysand,earth),andplacein achemicalwastecontainer.Do notuse
combustiblematerials,suchassawdust.Do not flush to sewer!

7. Handling and Storage
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Keepin atightly closedcontainer.Protectfrom physicaldamage.Storein a cool, dry, ventilatedareaawayfrom sourcesof heat,
moistureandincompatibilities.Containersofthis materialmaybe hazardouswhenemptysincetheyretainproductresidues
(vapors,liquid); observeall warningsandprecautionslisted for theproduct.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:
AIHA Workplace Environmental Exposure Level (WEEL): Vapor and Aerosol = S0ppm; Aerosol, only = lOmg/m3.
Ventilation System:
A systemof local and/orgeneralexhaustis recommendedto keepemployeeexposuresbelowtheAirborneExposureLimits. Local
exhaustventilation is generallypreferredbecauseit cancontroltheemissionsofthecontaminantat its source,preventing
dispersion of it into the general work area. Please refer to the ACGIH document, Industrial Ventilation,A ManualofRecommended
Practices,most recent edition, for details.
PersonalRespirators (NIOSH Approved):
If theexposurelimit is exceeded,ahalf-facerespiratorwith anorganicvaporcartridgeandparticulatefilter (NIOSH typeP95or
R95 filter) maybe worn for up to tentimes theexposurelimit or themaximumuseconcentrationspecifiedby theappropriate
regulatoryagencyor respiratorsupplier,whicheveris lowest.A flill-face piecerespiratorwith anorganicvaporcartridgeand
particulatefilter (NIOSH P100orRl00 filter) maybewornup to 50 times theexposurelimit, or themaximumuseconcentration
specifiedby theappropriateregulatoryagencyorrespiratorsupplier,whicheveris lowest.PleasenotethatN seriesfilters arenot
recommendedfor this material.Foremergenciesor instanceswheretheexposurelevelsarenotknown,useafull-face piece
positive-pressure,air-suppliedrespirator.WARNING: Air-purifying respiratorsdo not protectworkersin oxygen-deficient
atmospheres.
Skin Protection:
Wearprotectiveglovesandcleanbody-coveringclothing.
Eye Protection:
Usechemicalsafetygoggles.Maintaineyewashfountainandquick-drenchfacilities in work area.

9. Physical and Chemical Properties

Appearance:
Clear, colorless liquid.
Odor:
Odorless.
Solubility:
Infinitely soluble.
SpecificGravity:
l.18@20C/20C
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pH:
No information found.
% Volatilesby volume @ 21C (70F):
100
Boiling Point:
244-245C(47l-473F)
Melting Point:
-6.5C(2lF)
Vapor Density (Air=1):
3.66
Vapor Pressure(mm Hg):
1 @91.8C(198F)
Evaporation Rate (BuAcl):
No information found.

10. Stability and Reactivity

Stability:
Stable under ordinary conditions of use and storage.
Hazardous DecompositionProducts:
Toxic gases and vapors may be released if involved in a fire. Carbon dioxide and carbon monoxide may form when heated to
decomposition.
Hazardous Polymerization:
Will notoccur.
Incompatibilities:
Strong oxidizers, strong acids and strong bases.
Conditions to Avoid:
Incompatibles.

11. Toxicological Information

Oral rat LD5O: 12565 mg/kg. Skin rabbit LD5O: 11.89 g/kg Irritation: eye rabbit, standardDraize: 50 mg mild. Investigatedas a
tumorigenandreproductiveeffector.

\Cancer Lists\
---NTP Carcinogen---

Ingredient Known Anticipated IARC Category
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Diethylene Glycol (111-46-6) No No None

12.Ecological Information
Environmental Fate:
No information found.
Environmental Toxicity:
No information found.

13. DisposalConsiderations
Whatever cannot be saved for recovery or recycling should be managed in an appropriate and approved waste disposal facility.
Processing,useor contaminationof this productmaychangethewastemanagementoptions.Stateandlocal disposalregulations
maydiffer from federaldisposalregulations.Disposeof containerandunusedcontentsin accordancewith federal,stateandlocal
requirements.

14. Transport Information

Not regulated.

15.Regulatory Information
\Chemical Inventory Status - Part i\

Ingredient TSCA EC Japan Australia

Diethylene Glycol (111-46-6) Yes Yes Yes Yes

\Chemical Inventory Status - Part 2\
--Canada--

Ingredient Korea DSL NDSL Phil.

Diethylene Glycol (111-46-6) Yes Yes No Yes

\Federal, State & International Regulations - Part 1\
-SARA 302- SARA 313

Ingredient RQ TPQ List Chemical Catg.
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Diethylene Glycol (111-46-6) No No No Glycol ether

\Federal, State & International Regulations - Part 2\
-RCRA- -TSCA-

Ingredient - CERCLA 261.33 8(d)

Diethylene Glycol (111-46-6) No No No

Chemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire; No Pressure: No
Reactivity: No (Pure / Liquid)

Australian HazchemCode: No information found.
PoisonSchedule: No information found.
WHMIS:
This MSDShas been prepared according to the hazard criteria of the Controlled Products Regulations (CPR) and the MSDS
contains all of the information required by the CPR.

16. Other Information
NFPA Ratings: Health: 1 Flammability: 1 Reactivity: 0
Label Hazard Warning:
WARNING! HARMFUL IF SWALLOWED. MAY CAUSE IRRITATION TO SKIN AND EYES.
Label Precautions:
Washthoroughlyafterhandling.
Avoid contactwith eyes,skin andclothing.
Label First Aid:
If swallowed, induce vomiting immediately as directed by medical personnel. Never give anything by mouth to an unconscious
person.Call aphysician.In caseofcontact,immediatelyflush skin or eyeswith plenty of waterfor atleast15 minutes.Call a
physician if irritation develops or persists.
Product Use:
Laboratory Reagent.
Revision Information:
MSDS Section(s)changedsincelast revisionofdocumentinclude: 8.
Disclaimer:

Mallinckrodt Baker, Inc. provides the information contained herein in goodfaith but makes no representation as to its
comprehensivenessor accuracy.This document is intendedonly as a guide to theappropriate precautionary handling of the
material by a properly trained person usingthis product. Individuals receivingthe information must exercisetheir
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independentjudgment in determining its appropriatenessfor a particular purpose.MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES,EITHEREXPRESSOR IMPLIED, INCLUDING WITHOUT
LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSEWITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMATION
REFERS. ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES
RESULTING FROM USE OF OR RELIANCE UPON THIS INFORMATION.

Prepared by: Strategic ServicesDivision
PhoneNumber: (314)539-1600(U.S.A.)
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ETHYLENE GLYCOL

MSDSNumber: E5125 --- Effretive Date: 12/08/96

1. Product Identification

Synonyms:1,2-Ethanediol;glycol; 1,2-Dihydroxyethane;EthyleneAlcohol; Ethulene
Dihydrate
CASNo.: 107-21-1
Molecular Weight: 62.07
ChemicalFormula: CH2OHCH2OH
Product Codes: IT. Baker:5387, 5574,5845, 9140,9298,9300,9346,9349,9356,
L715 Mallinckrodt: 5001,5037

2. Composition/Information on Ingredients .

Ingredient CAS No Percent Hazardous

Ethylene Glycol 107-21-1 99 - 100% Yes

3. Hazards Identification

EmergencyOverview

WARNING! HARMFUL OR FATAL IF SWALLOWED. HARMFUL IF
INHALEDORABSORBEDTHROUGHSKIN. MAY CAUSE ALLERGIC SKIN
REACTION. MAY CAUSE IRRITATION TO SKIN, EYES, AND
RESPIRATORYTRACT. AFFECTSCENTRALNERVOUSSYSTEM.

J.T. Baker SAF-T-DATA~~~Ratings(Providedherefor yourconvenience)

http://www.jthaker.com/msds/e5125.htm 6/30/99
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HealthRating: 2 - Moderate
FlammabilityRating: 1 - Slight
ReactivityRating: 1 - Slight
Contact Rating: 2 - Moderate
Lab Protective Equip: GOGGLES;LAB COAT; VENTHOOD;PROPERGLOVES
StorageColor Code:Orange(GeneralStorage)

PotentialHealth Effects

Inhalation:
Vapor inhalation is generally not a problem unless heated or misted. Exposure to vapors
overan extendedtimeperiodhascausedthroatirritation andheadache.Maycause
nausea,vomiting, dizzinessanddrowsiness.Pulmonaryedemaandcentralnervous
systemdepressionmayalsodevelop.Whenheatedormisted,hasproducedrapid,
involuntary eyemovementand coma.

Ingestion:
Initial symptomsin massivedosageparallelalcoholintoxication,progressingto CNS
depression,vomiting,headache,rapidrespiratoryandheartrate, loweredbloodpressure,
stupor,collapse,andunconsciousnesswith convulsions.Deathfrom respiratoryarrestor
cardiovascularcollapsemayfollow. Lethaldosein humans:100ml (3-4 ounces).

Skin Contact:
Minor skin irritation andpenetrationmayoccur.

Eye Contact:
Splashesmaycauseirritation, pain,eyedamage.

Chronic Exposure:
Repeated small exposures by any route cancauseseverekidneyproblems.Brain damage
mayalsooccur.Skin allergy candevelop.May damagethedevelopingfetus.

Aggravation of Pre-existingConditions:
Personswith pre-existingskin disorders,eyeproblems,or impairedliver, kidney, or
respiratoryffinction maybe moresusceptibleto theeffectsof this substance.

4. First Aid Measures

Inhalation:
Removeto freshair. If notbreathing,give artificial respiration.If breathingis difficult,
give oxygen. Call a physician.

Ingestion:
Inducevomiting immediatelyasdirectedby medicalpersonnel.Nevergive anythingby
mouthto an unconsciousperson.Getmedicalattention.

Skin Contact:
Remove any contaminated clothing. Washskinwith soapandwaterfor at least15
minutes.Get medicalattentionif irritation developsor persists.

Eye Contact:
Immediatelyflush eyeswith plenty ofwaterfor atleast15 minutes,lifting lower and
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uppereyelidsoccasionally.Getmedicalattention immediately.

Noteto Physician:
Give sodiumbicarbonateintravenouslyto treatacidosis.Urinalysismayshowlow
specificgravity,proteinuria,pyuria,cylindruria,hematuria,calciumoxide,andhippuric
acidcrystals.Ethanolcanbeusedin antidotaltreatmentbutmonitorbloodglucosewhen
administeringethanolbecauseit cancausehypoglycemia.Considerinfusionof adiuretic
suchasmannitolto helppreventor controlbrainedemaandhemodialysisto remove
ethyleneglycol from circulation.

5. Fire Fighting Measures

Fire:
Flashpoint: 11 1C (232F)CC Autoignition temperature:398C (748F)Flammablelimits
in air % by volume: lel: 3.2;uel: 15.3 Slightto moderatefire hazardwhenexposedto
heat or flame.

Explosion:
Aboveflashpoint, vapor-airmixturesareexplosivewithin flammablelimits noted
above. Containers may explode when involved in a fire.

Fire Extinguishing Media:
Dry chemical,foamor carbondioxide. Wateror foammaycausefrothing.Waterspray
maybe usedto extinguishsurroundingfire and cool exposedcontainers.Waterspray
will also reducethmeandirritant gases.

SpecialInformation:
In theeventof a fire, wearfull protectiveclothingandNIOSH-approvedself-contained
breathingapparatuswith full facepieceoperatedin thepressuredemandor otherpositive
pressuremode.Toxic gasesandvaporsmaybe releasedif involved in afire.

6. Accidental ReleaseMeasures

Ventilateareaofleakor spill. Removeall sourcesof ignition. Wearappropriatepersonal
protectiveequipmentasspecifiedin Section8. Isolatehazardarea.Keepunnecessary
andunprotectedpersonnelfrom entering.Containandrecoverliquid whenpossible.Use
non-sparkingtools andequipment.Collect liquid in an appropriatecontaineror absorb
with aninertmaterial(e. g., vermiculite,drysand,earth),andplacein achemicalwaste
container.Do notusecombustiblematerials,suchassawdust.Do not flush to sewer!US
Regulations(CERCLA)requirereportingspills andreleasesto soil, waterandair in
excessofreportablequantities.Thetoll freenumberfor theUS CoastGuardNational
ResponseCenteris (800)424-8802.

7. Handling and Storage

Keepin atightly closedcontainer,storedin acool, dry,ventilatedarea.Protect against
physicaldamage.Separatefrom acidsandoxidizingmaterials.Containersof this
materialmaybehazardouswhenemptysincethey retainproductresidues(vapors,
liquid); observeall warningsandprecautionslisted for theproduct.

http://www.jtbaker.com/msds/e5125.htm 6/30/99
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8. Exposure Controls/Personal Protection

Airborne ExposureLimits:
-OSHA PermissibleExposureLimit (IPEL): 50 ppmCeiling -ACGIH ThresholdLimit
Value(TLV): 50 ppm Ceiling (vapor)

Ventilation System:
A systemoflocal andlorgeneralexhaustis recommendedto keepemployeeexposures
belowtheAirborneExposureLimits. Local exhaustventilationis generallypreferred
becauseit cancontroltheemissionsofthe contaminantat its source,preventing
dispersionof it into thegeneralwork area.Pleasereferto theACGTH document,
Industrial Ventilation,A ManualofRecommendedPractices , mostrecentedition, for
details.

PersonalRespirators (NTOSH Approved):
If the exposure limit is exceeded, a half-face respirator with an organic vapor cartridge
anddustlmistfilter maybeworn forup to tentimes theexposurelimit or themaximum
useconcentrationspecifiedby theappropriateregulatoryagencyor respiratorsupplier,
whicheveris lowest.A full-facepiecerespiratorwith anorganicvaporcartridgeand
dustlmistfilter maybewornup to 50 times theexposurelimit, or themaximumuse
concentrationspecifiedby theappropriateregulatoryagencyorrespiratorsupplier,
whicheveris lowest. Foremergenciesor instanceswheretheexposurelevelsarenot
known,usea frill-face piecepositive-pressure,air-suppliedrespirator.WARNING: Air-
purifying respiratorsdo notprotectworkersin oxygen-deficientatmospheres.

Skin Protection:
Wearprotectiveglovesandcleanbody-coveringclothing.

Eye Protection:
Usechemicalsafetygoggles.Maintaineyewashfountainandquick-drenchfacilities in
work area.

9. Physicaland Chemical Properties

Appearance:
Clearoily liquid.

Odor:
Odorless.

Solubility:
Miscible in water.

SpecificGravity:
1.1 @20C/4C

pH:
No informationfound.

% Volatiles by volume @ 21C(70F):100
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Boiling Point:
197.6C(388F)

Melting Point:
-13C(9F)

Vapor Density (Air=1):
2.14

Vapor Pressure(mm Hg):
0.06 @ 20C (68F)

Evaporation Rate (BuAc4):
No informationfound.

10. Stability and Reactivity

Stability:
Stableunderordinaryconditionsofuseand storage.

Hazardous DecompositionProducts:
Carbondioxide and carbonmonoxidemayform whenheatedto decomposition.May
produce acrid smoke and irritating fumes when heated to decomposition.

Hazardous.Polymerization:
Will not occur.

Incompatibilities:
Strong oxidizing agents. Reacts violently with chlorosulfonic acid, oleum, sulfuric acid,
perchioricacid.Causesignition at roomtemperaturewith chromiumtrioxide, potassium
permanganateand sodiumperoxide;causesignition at 212F(100C)with ammonium
dichromate,silver chlorate,sodiumchloride anduranylnitrate.

Conditions to Avoid:
Heat,flames,ignition sources,water(absorbsreadily)andincompatibles.

11. Toxicological Information

Toxicological Data:
Oral rat LD5O: 4700mg/kg; skin rabbitLD5O: 9530 mg/kg. Irritation - skin rabbit:
555mg(open),mild; eyerabbit: SOOmg/24H,mild. Investigatedasatumorigen,mutagen,
reproductiveeffector. . .

ReproductiveToxicity:
Hasshownteratogeniceffectsin laboratoryanimals.

\Cancer L.ists\
- - -NTP Carcinogen- - -

Ingredient Known Anticipated IARC Category

Ethylene Glycol (107-21-1) No No None
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12. Ecological Information

Environmental Fate:
Whenreleasedinto thesoil, this materialis expectedto readilybiodegrade.When
releasedinto thesoil, this materialis expectedto leachinto groundwater.Whenreleased
into the soil, this materialis not expectedto evaporatesignificantly. Whenreleasedinto
water,thismaterialis expectedto readily biodegrade.Whenreleasedinto thewater,this
materialis expectedto haveahalf-life betweenI and 10 days.This materialis not
expectedto significantly bioaccumulate.This materialhasalog octanol-waterpartition
coefficient of less than 3.0. Whenreleasedinto water,this materialis notexpectedto
evaporatesignificantly. Whenreleasedinto theair, thismaterialis expectedto be readily
degradedby reactionwith photochemicallyproducedhydroxyl radicals.Whenreleased
into the air, this materialis expectedto haveahalf-life between1 and 10 days.

Environmental Toxicity:
The LC5O/96-hour values for fish areover 100 mg/I.

13. DisposalConsiderations

Whatever cannotbe saved for recovery or recycling should be managed in an appropriate
and approved waste disposal facility. Processing, use or contamination of this product
may change the waste management options. State andlocal disposalregulationsmay
differ from federaldisposalregulations.Disposeofcontainerandunusedcontentsin
accordancewith federal,stateandlocal requirements.

14. Transport Information

Not regulated.

15. Regulatory Information

\Chemical Inventory status - Part i\
Ingredient T5CA EC Japan Australia

Ethylene Glycol (107-21-1) Yes Yes Yes Yes

\chemical Inventory status - Part 2\
--Canada--

Ingredient Korea DSL NDSL Phil.

Ethylene Glycol (107-21-1) Yes Yes No Yes

\Federal, state & International Regulations- Part 1\
-sARA 302- SARA 313

Ingredient RQ TPQ List Chemical Catg.

Ethylene Glycol (107-21-1) No No Yes No

http://www.jtbaker.conilmsds/e5125.htm 6/30/99
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\Federal, State & International Regulations - Part 2\
-RCRA- -TSCA-

Ingredient CERCLA 261.33 8(d)

Ethylene Glycol (107-21-1) 5000 No No

Chemical Weapons Convention: No T5CA 12(b) : No CDTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: No Pressure: No
Reactivity: No (Pure / Liquid)

Australian HazchemCode: No informationfound.
Poison Schedule:No informationfound.

WHMIS:
ThisMSDShasbeenpreparedaccordingto thehazardcriteriaoftheControlledProducts
Regulations(CPR) andtheMSDS containsall of the informationrequiredby theCPR.

16. Other Information

NFPA Ratings: Health: 1 Flammability: 1 Reactivity: 0

Label Hazard Warning:
WARNING! HARMFUL OR FATAL IF SWALLOWED. HARMFUL IF INHALED
OR ABSORBED THROUGH SKIN. MAY CAUSE ALLERGIC SKIN REACTION.
MAY CAUSEIRRITATION TO SKIN, EYES, AND RESPIRATORYTRACT.
AFFECTSCENTRAL NERVOUSSYSTEM.

Label Precautions:
Do nOt breathe vapor or mist. Use only with adequate ventilation. Keep container closed.
Avoid contact with eyes,skinandclothing. Washthoroughly afterhandling.

Label First Aid:
If inhaled,removeto freshair. If notbreathing,giveartificial respiration.If breathingis
difficult, give oxygen.In caseofcontact,immediatelyflush skin or eyeswith plentyof
waterfor at least15 minutes.Call a physicianif irritation developsor persists.If
swallowed,givewateror milk to drink and induce vomiting. Never give anything by
mouth to an unconscious person. In all cases call a physician.

Product Use:
LaboratoryReagent.

Revision Information:
Pure.New 16 sectionMSDSformat,all sectionshavebeenrevised.

Disclaimer:

Mallinckrodt Baker, Inc. provides theinformation contained herein in goodfaith
but makesno representationasto its comprehensivenessor accuracy.This
documentis intended only asa guide to the appropriate precautionary handling of
the material by a properly trained person using this product. Individuals receiving
theinformation must exercisetheir independentjudgment in determining its
appropriatenessfor a particular purpose. MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESSOR
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IMPLIED, INCLUDING WITHOUTLIMITATION ANYWARRANTIESOF
MERCHANTABILITY, FITNESSFORA PARTICULAR PURPOSEWITH
RESPECT TO THE INFORMATION SETFORTH HEREIN OR THE
PRODUCT TO WHICH THE INFORMATION REFERS.ACCORDINGLY,
MALLINCKRODTBAKER, INC. WILL NOTBE RESPONSIBLEFOR
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
P4FORMATION.
* ** * *** * *** *** * * * * ** ** **** * *** * ** * ** * * *** ** ** ** * * * **** * * * *** ** ** * * * ** * * ** * ** *

Preparedby: StrategicServicesDivision
PhoneNumber:(314)539-1600(U.S.A.)
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New Jersey Department of Health and Senior Services

HAZARDOUS SUBSTANCE FACT SHEET

CommonName: ETHYLENE GLYCOL

HAZARD SUMMARY
* EthyleneGlycol canaffectyou whenbreathedin and by

passing through your skin.
* EthyleneGlycol shouldbe handledas a TERATOGEN--

WITH EXTREMECAUTION.
* EthyleneGlycol can irritate the eyes,noseandthroat.
* Exposure can Cause a “drunk” feeling, nausea, vomiting,

andheadache.
* Repeated or high exposure may cause kidney and brain

damage.

IDENTIFICATION
EthyleneGlycol is a colorless,odorless,syrupy liquid. It is
used as anti-freeze in heating and cooling systems, to de-ice
aircraft wings, as an industrial solvent, and in paint and
plastics.

REASONFORCITATION
* Ethylene Glycol is on the Hazardous

because it is cited by ACGIH, NFPA,
HHAGand EPA.

* Definitions are provided on page 5.

HOW TO DETERMINE IF YOU ARE BEING
EXPOSED
The NewJerseyRight to Know Act requiresmost employers
to label chemicals in the workplace and requires public
employers to provide their employees with information and
training concerning chemical hazards and controls. The

federal OSHAHazard Communication Standard, 1910.1200,
requires private employers to provide similar training and

information to their employees.

* Exposure to hazardoussubstancesshould be routinely

evaluated.This may include collecting personaland area
air samples. You can obtain copiesof samplingresults
from your employer. You have a legal right to this
information under051-IA 1910.20.

* If you think you are experiencingany work-relatedhealth
problems,seea doctor trainedto recognizeoccupational

• diseases.Takethis FactSheetwith you.

RTIC Substance number: 0878
Date: February 1989 Revision: June 1996

WORKPLACEEXPOSURELIMITS
PEOSHA: The legal airborne permissible exposure limit

(PEL) is 50 ppmnot to be exceeded at any time.

NIOSH: The recommended airborne exposure limit is

50 ppm, which shouldnot be exceededat any

* The aboveexposurelimits are for air kycis ~y. When

skin contactalso occurs,you maybe overexposed,even
though air levels are less than the limits listed above.

WAYS OF REDUCING EXPOSURE
* Where possible, enclose operations and use local exhaust

ventilation at the site of chemical release. If local exhaust

ventilation or enclosure is not used, respirators should be
worn.

* Wear protective work clothing.
* Washthoroughly immediately after exposure to Ethylene

Glycol andat theendof the workshift.
* Posthazardandwaminginformation in the work area. In

addition, as part of an ongoing education and training
effort, communicate all information on the health and

safety hazards of Ethylene Glycol to potentially exposed
workers.

CAS Number: 107-21-1
DOT Number: None

time.

Substance List
NIOSH, DEP,
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This Fact Sheet is a summary source of information of g~

potential and most severe health hazards that may result from
exposure. Duration of exposure, concentration of the
substance and other factors will affect your susceptibility to

any of the potential effects described below.

HEALTH HAZARD INFORMATION

AcuteHealthEffects
The following acute (short-term)health effects may occur
immediately or shortly after exposure to Ethylene Glycol:

* Exposure can cause a “drunk” feeling, nausea, vomiting,

and headache. -

* EthyleneGlycol canirritate the eyes,noseand throat.

Chronic Health Effects
The following chronic (long-term)healtheffectscan occurat
sometime afterexposureto EthyleneGlycol and can last for
monthsoryears:

CancerHazard
* According to the information presentlyavailable to the

New Jersey Department of Health and Senior Services,
EthyleneGlycol hasbeentestedand hasnotbeenshown
to cause cancer in animals.

Reproductive Hazard
* Ethylene Glycol may be a TERATOGEN in humans

since it has been shown to be a teratogen in animals.
* EthyleneGlycol. maydamagethe developingfetus.

Other Long-Term Effects
* Repeated or high exposure may cause kidney and brain

damage.

MEDICAL

Medical Testing
If symptoms develop or overexposureis suspected,the
followingmaybeuseful:

* Kidney functiontest.
* Exam of nervous system.

Any evaluation should include a careful history of past and
present symptoms with an exam. Medical tests that look for

damagealready done are a substitute for controlling
exposure.

Request copies of your medical testing. You have a legal

right to this information under OSHA1910.20.

WORKPLACECONTROLSAND PRACTICES

Unless a less toxic chemical can be substituted for a
hazardous substance, ENGINEERINGCONTROLSare the

mosteffective way of reducing exposure. The best protection
is to enclose operations and/or provide local exhaust
ventilation at the • site of chemical release. Isolating

operations can also reduce exposure. Using respirators or
protective equipment is less effective than the controls
mentioned above, but is sometimes necessary.

In evaluating the controls present in your workplace,
consider: (1) how hazardous the substance is, (2) how much

of the substanceis releasedinto the workplace and (3)
whether harmful skin or eye contact could occur. Special

controls should be in place for highly toxic chemicals or when
significant skin, eye, or breathing exposures are possible.

In addition,thefollowing control isrecommended:

* Where possible, automatically pump liquid Ethylene

Glycol from drums or otherstoragecontainersto process
containers. -

Good WORK PRACTICEScan help to reducehazardous
exposures. The following work practices are recommended:

* Workers whose clothing has been contaminated by

Ethylene Glycol should change into clean clothing
promptly.

* Contaminated work clothes should be laundered by

individuals who havebeen informed of the hazardsof
exposureto EthyleneGlycol.

* Eye wash fountains should be provided in the immediate
work areafor emergencyuse.

* On skin contactwith EthyleneGlycol, immediatelywash
or showerto removethe chemical. At the end of the
workshift, wash any areasof the body that may have
contacted Ethylene Glycol, whether or not known skin

contact has occurred.
* Do not eat, smoke,or drink where Ethylene Glycol is

handled, processed, or stored, since the chemical can be

swallowed. Wash hands carefully before eating or
smoking.
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PERSONAL PROTECT WE EQUIPMENT

WORXPLACE CONTROLS ARE BEflER THAN
PERSONAL PROTECTIVE EQUIPMENT. However, for
somejobs (suchas outsidework, confined spaceentry, jobs
done only once in a while, or jobs done while workplace
controlsare being installed), personalprotectiveequipment
maybeappropriate.

The following recommendationsareonly guidelinesand may
notapply to everysituation.

Clothing
* Avoid skin contact with Ethylene Glycol. Wear

protective gloves and clothing. Safety equipment
suppliers/manufacturerscan provide recommendationson
the most protective glove/clothing material for your
operation.

* All protectiveclothing (suits, gloves,footwear,headgear)
should be clean, available each day, and put on before
work.

Eye Protection
* Wearsplash-proofchemicalgogglesandfaceshieldwhen

working with liquid, unless full facepiece respiratory

protectionis worn.

Respiratory Protection
IMPROPERUSE OF RESPIRATORSIS DANGEROUS.
Such equipmentshould only be usedif the employerhas a
written programthattakesinto accountworkplaceconditions,
requirementsfor worker training, respirator fit testing and
medicalexams,asdescribedin051-IA 1910.134.

* Wherethepotentialexistsfor exposuresover50 ppm,use
a MSHA1NIOSH approvedsupplied-airrespiratorwith a
full facepiece operatedin a pressure-demandor other
positive-pressuremode. For increasedprotectionuse in
combination with an auxiliary self-containedbreathing
apparatus operated in a pressure-demandor other
positive-pressuremode.

HANDLING AND STORAGE

* Prior to working with Ethylene Glycol you should be

trainedon its properhandling andstorage.

* EthyleneGlycol must be stored to avoid contactwith
STRONGBASES,ACIDS, OXIDIZING AGENTS (such
as PERCHLORATES, PEROXIDES, PERMANGAN’
ATES, CHLORATES, NITRATES, CHLORINE,
BROMINE and FLUORINE) and STRONG BASES
(such as SODIUM HYDROXIDE and POTASSIUM
HYDROXIDE) sinceviolent reactionsoccur.

* Storein tightly closedcontainersin a cool, well-ventilated

area.

QUESTIONS AND ANSWERS

Q: If I have acute health effects, will I later get chronic
healtheffects?

A: Not always. Most chronic (long-term) effects result
from repeatedexpdsuresto a chemical.

Q: Can I get long-termeffects without ever having short-
term effects?

A: Yes, becauselong-termeffectscan occurfrom repeated
exposuresto a chemical at levels not high enoughto
makeyou immediatelysick.

Q: What are my chancesof getting sick when I havebeen
exposedto chemicals?

A: The likelihood of becoming sick from chemicals is
increasedas the amountof exposureincreases.This is
determinedby the length of time and the amount of
materialto whichsomeoneis exposed.

Q: Whenarehigherexposuresmorelikely?
A: Conditions which increase risk of exposure include

physical and mechanicalprocesses(heating, pouring,
spraying,spills andevaporationfrom largesurfaceareas
such as open containers), and “confined space”
exposures(working inside vats, reactors,boilers,small
rooms,etc.).

Q: Is the risk of getting sick higher for workers than for
communityresidents?

A: Yes. Exposuresin the community, exceptpossibly in
casesof fires or spills, are usually much lower than
thosefoundin the workplace. However,peoplein the
community may be exposedto contaminatedwater as
well as to chemicals in the air over long periods.
Becauseof this, and becauseof exposureof childrenor
peoplewho are already ill, community exposuresmay
causehealthproblems.
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Q: Should I be concemedif a chemical is a teratogenin
animals?

A: Yea Although some chemicalsmay affect humans
differently than they affect animals,damageto animals
suggeststhat similar damagecanoccurinhumans.

Q: Who is at thegreatestrisk from reproductivehazards?
A: Pregnantwomenare at greatestrisk from chemicalsthat

harm the developingfetus. However, chemicalsmay
affect the ability to have children, so both men and
womenof childbearingageareat highrisk.

The following information is availablefrom:

NewJerseyDepartmentof Healthand
SeniorServices

OccupationalDiseaseandInjury Services
Trenton,NJ 08625-0360
(609) 984-1863

IndustrialHytieneInformation
Industrial hygienists are available to answeryour questions
regardingthe control of chemical exposuresusing exhaust
ventilation, specialwork practices,good housekeeping,good
hygiene practices, and personal protective equipment

- including respirators. In addition, they canhelp to interpret
the resultsof industrialhygienesurveydata.

MedicalEvaluation
If you think you are becomingsick becauseof exposureto
chemicalsat your workplace,you may call a Departmentof
Healthand SeniorServicesphysicianwho can help you find
theservicesyouneed.

PublicPresentations
Presentationsand educational programs on occupational
healthor the Right to Know Act can be organizedfor labor
unions, tradeassociationsandothergroups.

Right to KnowInformationResources
The Right to Know Infoline (609) 984-2202 can answer
questionsabout the identity and potential health effects of
chemicals, list of educational materials in occupational
health,referencesusedto preparetheFact Sheets,preparation
of the Right to Know survey, education and training
programs, labeling requirements, and general information
regarding the Right to Know Act. Violations of the law
shouldbereportedto (609)984-2202.
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DEFINITIONS

ACGIH is the American Conference of Governmental A mutagenis a substancethat causesmutations.A mutation
Industrial Hygienists. It recommendsupper limits (called is a changein the geneticmaterialin abody cell. Mutations
TLVs) for exposureto workplacechemicals. can leadto birth defects,miscarriages,or cancer.

A carcinogenis a substancethat causescancer. NAERG is the North American Emergency Response
Guidebook. It was jointly developedby TransportCanada,

The CAS number is assignedby the Chemical Abstracts the United States Department of Transportationand the
Serviceto identi~’a specific chemical. Secretariat of Communications and Transportation of

Mexico. It is a guide for first respondersto quickly identify
A combustiblesubstanceis a solid, liquid or gas that will the specific or generic hazardsof material involved in a
burn, transportationincident, and to protect themselvesand the

general public during the initial responsephase of the
A corrosive substanceis a gas, liquid or solid that causes incident.
irreversibledamageto humantissueor containers.

NCI is the National Cancer Institute, a federal agencythat
DEP is the New Jersey Department of Environmental determinesthe cancer-causingpotentialof chemicals.
Protection.

NEPA is the National Fire Protection Association. It
DOT is the Departmentof Transportation,the federalagency classifies substancesaccordingto their fire and explosion
that regulatesthe transportationof chemicals. hazard.

EPA is the EnvironmentalProtectionAgency, the federal NIOSII is theNational Institutefor OccupationalSafetyand
agencyresponsiblefor regulatingenvironmentalhazards. Health. It tests equipment, evaluates and approves

respirators, conducts studies of workplace hazards, and

A fetusis an unbornhumanor animal, proposesstandardsto OSHA.

A flammablesubstanceis a solid, liquid, vaporor gas that NTP is the National Toxicology Program which tests
will ignite easilyandbumrapidly. chemicalsandreviewsevidencefor cancer.

The flashpoint is the temperatureat which a liquid or solid 051-IA is the OccupationalSafetyandHealthAdministration,
givesoffvaporthat canform a flammablemixture withair. which adoptsandenforceshealthandsafetystandards.

HHAG is theHumanHealthAssessmentGroupof the federal PEOSHA is the PublicEmployeesOccupationalSafety and
EPA. Health Act, a statelaw which setsPELsforNewJerseypublic

employees.
141-IC is the IntemationalAgency for Researchon Cancer,a
scientific group that classifies chemicalsaccordingto their ppm meanspartsof a substancepermillion partsof air. It is
cancer-causingpotential. a measureof concentrationby volume inair.

A miscible substanceis a liquid or gas that will evenly A reactive substanceis a solid, liquid or gas that releases
dissolvein another. energyundercertainconditions.

mg/m3 meansmilligrams of a chemical in a cubic meterof A teratogenis a substancethat causes birth defects by
air. It is a measureof concentration(weight/volume), damagingthe fetus.

MSHA is the Mine Safety and Health Administration, the TLV is the ThresholdLimit• Value, the workplaceexposure
federal agencythat regulatesmining. It also evaluatesand limit recommendedby ACGIH.
approvesrespirators.

Thevaporpressureis a measureof how readilya liquid or a
solid mixeswith air .at its surface. A highervaporpressure
indicatesa higher concentrationof the substancein air and
thereforeincreasesthe likelihoodof breathingit in.
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CommonName: ETHYLENE GLYCOL
DOT Number: None
NAERGCode: No Citation
CAS Number: 107-21-1

HazardRatingKey: O=miniinal; I =slight; 2moderate;
3 serious;4severe

FIRE HAZARDS

* EthyleneGlycol is a COMBUSTIBLELIQUID.
* POISONOUSGASESARE PRODUCED1-N FIRE.
* CONTAINERS MAY EXPLODE IN FIRE.
* Use dry chemical, CO2, water spray, or alcohol foam

extinguishers.
* Usewatersprayto keepfire-exposedcontainerscool.
* Vaporsmaytravelto a sourceof ignition andflashback.

* If employeesare expectedto fight fires,.theymustbetrained

andequippedas statedin OSHA 1910.156.

SPILLS AND EMERGENCIES

If Ethylene Glycol is spilled or leaked, take the following
steps:

* Restrictpersonsnotwearingprotectiveequipmentfrom area

of spill or leakuntil clean-upis complete.
* Removeall ignition sources.
* Ventilateareaof spill or leak.
* Keep EthyleneGlycol out of a confinedspace,suchas a

sewer,becauseof thepossibility of an explosion,unlessthe
sewer is designed to prevent the build-up of explosive
concentrations.

* It may be necessaryto contain and dispose of Ethylene
Glycol as a HAZARDOUS WASTE. Contact your
Department of Environmental Protection (DEP) or your
regional office of the federal EnvironmentalProtection
Agency(EPA) for specificrecommendations.

* If employeesare required to clean-upspills, they must be
properlytrainedandequipped. OSHA 1910.120(q)may be
applicable.

I N F 0 R M A T I 0 N <c<<<<<<<<<<’c<<<<

FOR LARGE SPILLS AND FIRES immediatelycall your fire
department.You canrequestemergencyinformation from the
following:

CHEMTREC: (800)424-9300
NJDEP HOTLINE: (609)292-7172

HANDLINGANDSTORAGE(Seepage3)

FIRSTAID

In NJ POISONINFORMAliON 1-800-962-1253

Eye Contact
* Immediatelyflush with large amountsof water for at least

15 minutes,occasionallylifting upperandlower lids.

Skin Contact
* Quickly removecontaminatedclothing. Immediatelywash

contaminatedskinwith largeamountsof soapandwater.

Breathing
* Removethe personfrom exposure.
* Beginrescuebreathingif breathinghas stoppedand CPRif

heartactionhasstopped.
* Transferpromptlyto amedicalfacility.

PHYSICAL DATA

Vapor Pressure: 0.06mm Hg at 68°F(20°C)

Flash Point: 232°F(111°C)

Water Solubility: Miscible

OTHERCOMMONLYUSEDNAMES

Chemical Name:
1 ,2-Ethanediol
Other Names:
Glycol Alcohol; Glycol; Fridex

Not intendedto be copiedand soldfor commercial
purposes.

NEW JERSEYDEPARTMENTOF HEALTh AND
SENIORSERVICES

Right to Know Program
P0Box 368,Trenton,NJ 08625-0368
(609)984-2202

Hazard rating NJ DOH NFPA

FLAMMABILITY - 1

REACTIVITY - 0
POISONOUSGASESARE PRODUCEDIN FIRE

CONTAINERSMAY EXPLODE IN FIRE
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OSHA Chemical Sampling Information
Ethylene Glycol

OSFIA Chemical Sampling Information -Table of Contents

General Description . Field Definitions

NAME; Ethylene Glycol

SYNONYM(s): Ethylene Glycol, Particulate prior to 9/1/89; Ethylene Glycol,
Vapor prior to 9/1/89

IMIS: 1911

CAS: 107-21-1

NIOSH: RTECS KW2975000; 35569

DESCRIPTION:

Liquid.

Exposure Limits

THRESHOLD LIMIT VALUE: 100 mg/m3 Ceiling Aerosol; Appendix A4 (Not
Classifiable as a Human Carcinogen)

RECOMMENDED EXPOSURE LIMIT: 50 ppm Ceiling

Health Factors

HEALTH EFFECTS: Irritation-Eye, Nose, Throat, Skin---Moderate (HE15) CNS
depression (HE7)

Monitoring L

SLC 1:

MEDIA: OSHA Versatile Sampler (OVS-7) - 13 mm XAD-7 tube
(270/140 mg sections, 20/60 mesh) with a Glass Fiber Filter enclosed
ANL SOLVENT: Methanol
MAXV: 60 L MAX F; 2 L/min
ANL 1: Gas Chromatography; GC/FID
REF: 1 (NIOSH 5523)
CLASS: Partially Validated
NOTE: Ship cold to the laboratory for analysis.

OSHA Chemical Sampling Information - Table of Contents

http://www.osha-slc.gov/ChemSampdata/OH 240404.html . . 6/30/99
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Revision Date: 12/08/1998

http://www.osha-s1c.goV/ChemSamp_data/C1C24O4O4.l1~’ 6/30/99



• NIOSH Pocket Guide to Chemical Hazards Page1 of I

NIOSH Pocket Guide to Chemical Hazards

Ethylene glycol 107-21-1

HOCH2CH2OH J!ITECS KW2975000

Synonyms& Trade Names ~IDOT ID & Guide
I,2-Dihydroxyethane;1,2-Ethanediol;Glycol; Glycol alcohol;
Monoethyleneglycol

Exposure LNIOSH REL: S~cSppcn4ixD 1
Limits JOSHAPELt: none

IDLH N.D. See: IDLH INDEX j_Conversion I
PhysicalDescription
Clear,colorless,syrupy,odorlessliquid. [antifreeze][Note: A solid below9°F.]

MW: 62.1 ~J~BP: 388°F ~_jFRZ: 9°F 1501: Miscible
VP: 0.06 mmHg ~IP:? jsp.Gr: 1.11

Fl.P: 232°F [UEL: 15.3% ILLEL: 3.2%
[~i~ssTuB CombustibleLiquid: Fl.P.at or above200°F.

Incompatibilities & Reactivities
Strongoxidizers,chromiumtrioxide, potassiumpermanganate,sodiumperoxide[Note:
Hygroscopic(i.e., absorbsmoisturefrom theair).]

~MeasurementMethodOSHA versatilesampler-7;Methanol;Gaschromatography/Flameionizationdetection;IV
[#5523] See:NMAM INDEX

PersonalProtection & Sanitation
Skin: Preventskincontact
Eyes:Preventeyecontact
Washskin: Whencontaminated
Remove:Whenwet or contaminated
Change:Daily

First Aid (Seeprocedures~
Eye:Irrigate immediately
Skin: Waterwashimmediately
Breathing:Respiratorysupport
Swallow:Medical attentionimmediately

•

Respirator RecommendationsTo be addedlater

ExposureRoutes inhalation,ingestion,skinand/oreyecontact
Symptoms irritation eyes,skin, nose,throat; nausea,vomiting, abdominal pain, weakness;

dizziness,stupor,convulsions,centralnervoussystemdepressant/depression;skinsensitization

Target Organs Eyes, skin, respiratory system, central nervous system

Seealso: INTRODUCTION SeeICSCCARD: 0270

http://www.cdc.gov/niosh/npg/npgdO272.html 7/7/99
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Hazard Summary

• . Acute(short-term)exposureofhumansto ethyleneglycol by ingestinglargequantitiescauses
threestagesofhealtheffects.Central nervous system(CNS) depression,including such

• symptomsasvomiting, drowsiness,coma,respiratoryfailure, andconvulsions,is followed by
cardiopulmonary effects,andlaterrenal damage.

• No effectswerenotedin one studyofindividualsexposedto low levelsofethyleneglycol by
inhalationfor aboutamonth.Ratsandmice chronically(long-term)exposedto ethyleneglycol
in theirdiet exhibitedsignsof kidneytoxicity andliver effects.Ocularirritation andlesions
andpulmonaryinflammationhavebeenobservedin rats,rabbits,andguineapigs
subchronicallyexposedby inhalation.

• TheU.S. EnvironmentalProtectionAgency(EPA) hasnot establishedaReference
Concentration(RfC)for ethyleneglycol.

• The Reference Dose (RfD) for ethyleneglycol is 2.0 mg/lcg/d.aEPA estimatesthat
consumption of this dose or less, over a lifetime,would not likely result in the occurrence of
chronic,noncancereffects)~

• No informationis availableon thereproductiveor developmentaleffectsof ethyleneglycol in
humans.Severalstudiesofrodentsexposedorally, by gavage(experimentallyplacingthe
chemical in the stomach),orby inhalationshowedethyleneglycol to be fetotoxic.

• No informationis availableon thecarcinogeniceffectsof ethyleneglycol in humans.Oral
exposureofratsandmicewasnot associatedwith anincreasedincidenceoftumors.EPAhas
classifiedethyleneglycol asaGroupD, not classifiableasto humancarcinogenicity.

a Milligrams perkilogramper day is oneway to measuretheamountofthecontaminantthatis
consumedin food.
b TheRID is not adirectestimatorofrisk butratherareferencepointto gaugethepotentialeffects.

Exceedanceofthe RiD doesnot imply that anadversehealtheffectwouldnecessarilyoccur. As the
amountandfrequencyof exposuresexceedingtheRfD increase,the probability of adverse health
effectsalsoincreases.PleaseNote: The mainsourcesof informationforthis factsheetareEPA’s
Integrated Risk InformationSystem(IRIS), whichcontainsinformationon oralchronictoxicity and
theRID, andthecarcinogeniceffectsofethyleneglycol, andEPA’s HealthEffectsAssessmentfor
EthyleneGlycol . OthersecondarysourcesincludetheHazardousSubstancesDataBank (HSDB),a
databaseof summariesofpeer-reviewedliterature,andtheRegistryof Toxic Effectsof Chemical
Substances(RTECS),adatabaseoftoxic effectsthatarenot peerreviewed.

EnvironmentallOccupational Exposure

• Dermalor inhalationexposureto workersmayoccurduringthemanufactureor useof the
chemical.(1)

• Ethyleneglycol maybedischargedinto wastewaterfrom its productionanduse.It mayalso

ETHYLENE GLYCOL

http://www.epa.gov/ttn/uatw/hlthef/ethy-gly.html 8/19/99
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entertheenvironmentfrom its usesin deicingairplanerunwaysandfrom spills andimproper
disposalofusedantifreeze,coolant,andsolventscontainingethyleneglycol. (1,2)

AssessingPersonalExposure

• Urinalysisfor oxalic acid,anethyleneglycol metabolite,maybe useflil in diagnosisof
poisoningby oral exposure.(3)

Health Hazard Information

AcuteEffects:

• Acute(short-term)exposureofhumansto ethyleneglycol by ingestinglargequantitiescauses
threestagesofhealtheffects.CNS depression,includingsuchsymptomsasvomiting,
drowsiness,coma,respiratoryfailure, andconvulsions,is followedby cardiopulmonaryeffects
andlaterrenaldamage.(4,5)

• Acuteanimaltests,suchastheLC50 andLD50 testsin rats,mice, rabbits,andguineapigs,
havedemonstratedethyleneglycol to havemoderateacutetoxicity by inhalationor dermal
exposure and low to moderate aôute toxicity by ingestion. (6)

ChronicEffects(Noncancer):

• No effectswerenotedin one study of individuals exposed to low levels of ethyleneglycol by
inhalation for about a month. (5)

• Ratsandmicechronically(long-term)exposedto ethyleneglycol in theirdiet exhibitedsigns
of kidney toxicity and liver effects. (5,7)

• Ocularirritation andlesionsandpulmonaryinflammationhavebeenobservedin rats,rabbits,
and guinea pigs subchronically exposed by inhalation. (5)

• EPAhasnotestablishedanRfC for ethyleneglycol. (7)
• TheRID for ethyleneglycol is 2.0 mg/kg/dbasedon kidneytoxicity in rats. (7)
• EPAhas highconfidencein the studyon whichtheRID wasbasedbecauseit wasawell-

conducted lifetime study by a relevant route and defined a no-observed-adverse-effect level
(NOAEL) andlowest-observed-adverse-effectlevel (LOAEL); high confidencein the database
becauseit containsanotherchronicrat studyandamonkeystudythatsupporttheNOAEL and
LOAEL and it also containsdata that indicate that theRID is protectiveof teratogenicand
reproductiveeffects;and, consequently,high confidencein theRID. (7)

• EPA’s Office ofAir Quality PlanningandStandards,for ahazardrankingunderSection112(g)
of the CleanAir ActAmendments,hasevaluatedethyleneglycol for chronictoxicity andhas
given it a composite score of 10 (scores range from ito 100, with 100 being the most toxic).
Thesescoresarenonlinearandaretheproductof two ratings:aratingbasedon theminimal-
effect-dose and a rating based on the typeOf effect. (8)

Reproductive/DevelopmentalEffects:

• No information is availableon thereproductiveordevelopmentaleffectsofethyleneglycol in
humans.

• • Severalstudiesofrodentsexposedorally, by gavage(experimentallyplacingthechemicalin
the stomach),orby inhalationshowedethyleneglycol to affectanimalfetuses.Fetotoxicity
manifested as increased preimplantation loss, delayed ossification, and an increased incidence

• of fetal malformations were reported.Theinhalationstudy,however,notedcontinuous
grooming of the fOr, resulting in a high rate of exposure by ingestion as well. (5,7)

http://www.epa.gov/ttnluatw/hlthef/ethy-gly.html 8/19/99
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CancerRisk:

• No informationis availableon thecarcinogeniceffectsofethyleneglycol in humans.(5)
• Oral exposureof ratsandmice wasnot associatedwith an increasedincidenceof tumors.(5)
• EPAhasclassified ethylene glycol as a GroupD, notclassifiableasto humancarcinogenicity.

(5)

PhysicalProperties

• The chemical formula for ethylene glycol is C2H6O2, and its molecular weight is 62.07 g/mol.

(4)
• Ethylene glycol occurs as a clear, slightly viscous liquid that is completely miscible with water.

(1,4,5)
• Ethylene glycol is odorless. (3)
• Thevaporpressurefor ethyleneglycol is 0.06 mm Hg at20 C, andits log octanol/water

partition coefficient (log K0~)is -1.36. (5)

Uses

• Ethylene glycol is used as antifreeze in cooling and heating systems, in hydraulic brake fluids,
as an industrial humectant, as an ingredient of electrolytic condensers, as a solvent in the paint
andplastics industries, in the formulations of printers’ inks, stamp pad inks, and inks for
ballpoint pens, as a soflening agent for cellophane, and in the synthesis of safety explosives,
plasticizers, synthetic fibers (Terylene, Dacron), and synthetic waxes. (4)

Conversion Factors:
To convertfromppmto mg/rn3: mg/rn3

= (ppm) x (molecularweightofthecornpound)/(24.45).For
ethyleneglycol: 1 ppm = 2.54 mg/rn3.

Health Data from Inhalation Exposure

http://www.epa.gov/ttn/uatw/hlthef/ethy-gly.html 8/19/99
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1,000.0

L: • ACGIHTLVandOSHKPEJT(125

mWm3)
6

• MSHAstandard(lOmg/m3) 6

ACGIH TIN--AmericanConferenceofGovenmientalandIndustrial Hygienists’ threshold limit
value expressed as a time-weighted average; the concentration of a substance to which most workers
can be exposed without adverse effects.
LC50(Lethal Concentration50)--Acalculatedconcentrationof achemicalin air to whichexposurefor
aspecific lengthof time is expectedto causedeathin 50%of adefinedexperimentalanimal
population.
MSHA--Mine SafetyandHealthAdministration.
OSHAPEL--OccupationalSafetyandHealth Administration’s permissible exposure limit expressed
asatime-weightedaverage;theconcentrationof asubstanceto which mostworkerscanbeexposed
without adverse effect averaged over a normal 8-h workday or a 40-h workweek.

a Healthnumbersaretoxicologicalnumbersfrom animaltestingorrisk assessmentvaluesdeveloped

by EPA.
b Regulatory numbers are values that have been incorporated in Government regulations, while

advisory numbers are nonregulatory values provided by the Governmentor othergroupsasadvice.
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June14, 1999

NaveenBerry
South CoastAQMD
21865 E. Copley Drive
DiamondBar, CA 91765

DearMr. Berry:

It wasapleasuretalking with you in Durham,NC, aboutthe activitiesin the coatings
rulesin theAQMD. As I indicted,enclosedis the literaturethatis eitherneworupdated
sinceJanuary,1999which summarizesthe availabletechnicaldatain paint andcoatings
applications.Only thelastitem on thelist is notnew,but wasrequested.

Description DocumentNumber
OXSOL 100 PhysicalProperties andRegulatorySummary BCG-OX-2608/99
OXSOL 100 Parachlorobenzotrifluoride (PCBTF)Toxicology • BCG-OX-65 3/99
Summary
OXSOL 100 ReducedVOC S
PuttingSolventBackin Pai
Finishing

tarterPaintFormulations
nt Legally -Reprintfrom Metal

- •

BCG-OX-246/99
BCG-OX-654/99

•

SolventSlide Rule -

FormulatingHigh-PerformanceEpoxy Coatingswith •

ParachlorobenzotrifluorideandAcetone,copyofC. Hare article
from Paint and CoatingsIndustry,January,1999
p-ChlorobenzotrifluorideHealthand EnvironmentalEffectsStudy BCG~OX-4611/96

If you haveanyadditionalquestionsorwould like a sample,pleasecontactmeby phone
716-278-7894or e-mailBernie_Zysman@oxy.com

-

at

Sincerely, •

•

BernardK. Zysman -

TechnicalServiceSpecialist -

sCAQtvmOGll9Gbkz

Enclosures •

Occidenta’Chem~ca~Corporation
P.O. Box 344, Niagara Falls, NY 14302-0344
1-800-733-1165 • Fax: 716-278-7297
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CP3
— - OXSOL® 100

I Physical Properties and Regulatory Summary

Cl
OXSOL 100,a purified gradeof parachlorobenzotrifluoride(PCBTF),is a clearwater-whiteliquid with a napthalenicodor.PCBTFhasbeen
commerciallyproducedsincethe early 1960’s.OXSOL 100 is exemptfrom voc regulations,is not a HazardousAir Pollutant(RAP) andnot an Ozone
DepletingSubstance(ODS). It is astable,non-corrosivecompound.
This chemicalcaneliminateor reducethe useandemissionsofvocswithout giving up themanybenefitsreceivedfrom organicsolvents.It canbe
used to extend or replacemanyorganicsolvents,including,but not limited to: toluene,xylene, mineralspirits, acetone,methyl ethyl ketone(MEX),
trichloroethylene, perchioroethylene, 1,1,1-trichloroethaneandn-thethylpyrrolidone(NIvIP).
OXSOL100èanbeusedin paintsandcoatings,niaskants,adhesives,sealaats,inks andcleaningapplicationssuchas wipe, dip, sprayandaerosol

cleaners for metal,precision,electric andelectronicarticles.It canalsobeusedas achemicalintermediate.

REGULATORY I
CleanAir Act (CAM

• vocexempt:4OCFR51.100(s)
Not listedasHazardousAir Pollutant(HAP): CAA Sec. 112(b)
Not OzoneDepletiagSubstance(ODS): SNAP approvedas acceptable
substitutefor ODS in solventcleaning,aerosols,adhesives,coatingsand
inks; Fed.Reg.,May22, 1996,pp. 25585-25594

Clean WaterAct (CWA)
Not listedas hazardoussubstance:4OCFR 116
Not listedas Toxic Priority Pollutant(TFF): 4OCFR401.15

ResourceConservationandRecoveryAct (RCRA)
Not listedassubstanceor sourcewaste:40CFR261.31,32, or 33
classifiedasEPA HazardousWasteNumberDOOl: 4OCFR261.21

ComprehensiveEnvironmentalResponse,Compensationand
Liability Act (CERCLA)

• Not on HazardousSubstancelist: 40CFR302.4
SuperfundAmendmentsandReauthorizationAct (SARA) -

Not on ExtremelyHazardousSubstance(EHS)list: 4OCFR355
Not on Toxic ChemicalList (SARA reportingnotrequired):40CFR372
MSDSreportingrequiredif facility stores� 10,000lb.: Sec.311-312

ToxicSubstanceControlAct (TSCA)
All componentsarelistedon TSCA Inventory: TSCASec. 8(b)
Exportnotification notrequired:TSCA Sec. 12(b)

FederalInsecticide,Fungicide,andRodenticideAct (FIFRA)
Not approvedasactiveor inert ingredientin pesticideformulations

Departmentof Transportation(DOT)
Notregulated
Definition for Class3:49CFR173.120
Exceptionfor Class3: 49CFR 173.150

OccupationalHealthandSafetyAdministration(05114)
Hazardcommunication:29CFR 1910.1200
Combustibleliquid: 29CFR 1910.106
OxyChem’sCorporateExposureLimit (CEL) 8 hr. TWA: 25 ppm
PEL andTLV not establishedby ACGIH or OSHA

FoodandDrug Administration (FDA)
Not approvedasingredientfor fooduse

California Prop 65
Not listed

Canada
WIThdIShazardclass:B3
Not listedon DSL; listedon NDSL
Application_for_DSL_accepted_on_9/29/97 _________________________________________________________________

page1 of 2 BCG-OX-2603/99

• IMPORTANT: The information presented herein, while not guaranteed, was prepared
- . , by technical personnel and is true and accurate to the best of our knowledge. No war-

~x’v’ Occidental Chemical Corporabon repty or guarantee, express or implied, is made regarding performance, stabiLity or other-
wise. This information is not intended to be all-Inclusive as the manner and conditions

‘%~s” SpecialtyBusinessGroup of use, handling, storage and other factors may involve other oradditional safety or per-
formance considerations. While cur technical personnel will be happy to respond toOccIdentalTower gueslions regarding safe handling and use procedures, safe handling and use remains

5005 LBJ Freewa the responsibility of the customer. No suggesticns for use are intended as, and nothing
Y herein shall be conslrued as, a recommendation to infringe any existing patents or to

Dallas, Texas75244 violate any Federal, State Or local lsws.
800/752-5151

CHEMICAL AND PHYSICAL PROPERTIES

98-56-6
180.56
138.6°C(281.5°F)
-36.0°C(-32.8°F)
11,2lb/gal
1.3380
-0.00146°C
1.4444
6.2

CAS#
MolecularWeight
Boiling Point
FreezingPoint
Density@25cC
Specific Gravity @25/15.5°C
Sp. Gr. Correction Factor
Refractive Index@25°C
Vapor Density(air1)
Evapor.Rate@25°C(n-BuAc=1.0)
Saturated Vapor Con. @25°C
VaporPressure@25°C
VaporPressure@20°C
Specific HeatCapacity
Heat of Vaporization
FlashPoint (1’CC)
Fire Point (TOC)
UpperFlammabilityLimit (vol.)
LowerFlammabilityLimit (vol.)
Limited OxygenIndex(LOI)
Heat of Combustion
Viscosity @25°C

SurfaceTension@25°C
Solubility of Solventin Water@23°C
Solubiity ofWaterin Solvent@25°C
HansenSolubility Parameter,Total

• Polar

0.9
10,400ppm
7.9 mm Hg

mm Hg
0.27cal/gm/°C(BTU/lb./°F)
49.6cal/gm(1000ETU/gal)
109°F(428°C)
207°F(97.2°C)
10.5%
0.9%
26.2%
7700 BTU/Ib. (1.8x107J/kg)
0.79cp
25 dynes/cm
29ppm
240ppm
8.6 (cal/cm

3
)
112

4.8 (cal/cm5)1’2

2.3 (calJcm~”
2

6.8 (cal/cm5)’2
HydrogenBonding
Non-Polar

64Kauri ButanolValue
Dielectric Breakdown
Henry’sLaw Const. (est.)
Octanol-WaterPartitionCoefficient

Log Kow (measured)
BioconcentrationFactor(BCF)

Log BCF (measured)

49kv
3.47x 10-2atm.ma/mol

OdorThreshold

3.70

2.09 - 2.30
0.1 ppm (0.8 mgfm5)
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CF3
OXSOL® 100

I Parachlorobenzotrifluoride
(PCBTF)

Cl Toxicology Summary

PCBTFis intendedfor usein industrial solventcleaning,aerosols,adhesives,coatings,inks, andfor other similaruses.
Under useconditions, the major routes of exposureare consideredto be through the skin and by inhaiation. Using
laboratory test informationfor acute(immediate)toxicity, PCBTFis estimatedto be practicallynon-toxic through skin
contactor swallowing,and is estimatedto beslightly toxic if breathedathigh levels. PCBTFis slightly irritating to the
eyes and barely irritating to the skin. If inhaled or ingested, PCBTF is largely eliminated through breathing, with small
amounts beingchangedin the body to products that dissolve in water.

Since PCBTF will be used in many different ways andwill beusedby peopleon a day to day basis for a number of
years,sometestshavebeendoneto seeif it might cau~eany problemsover aperiod of time. Somestudiesthat were
doneincludeteststo seeif PCBTFmight cause mutations in cells. Mutations areimportantbecauseif a chemicalCauses
mutationsin cells,it couldhaveaneffect onfertility (ability to havechildrep),birth defects,hereditarydiseases(diseases
passedfrom parentto child), and cancers. It is importantto know that even if a chemicaldoescausemutations,that
doesnot necessarilymeanthat it will causetheseproblems. It is just one tool that scientists useto help identify if a
chemicalmight be a problemto humanhealth. Basedon the resultsfrom theseshort-termtests,PCBTFis not expected
to causemutations in mammals.In addition,PCBTFwas subjectedto a numberof studiesthat lookedat the effectsof
ingestingor inhalingPCBTF daily for anextendedperiod of time. Thesetestsare usedto help identify problemsthat
might occurin workersusingPCBTFon a daily basis. The resultsof thesestudiesshowedthatPCBTF did not havean
effect on the nervoussystemof the animalswhen they inhaled PCBTF at a concentration100 times greaterthan is
recommendedfor aworker. Additionally,PCBTFis not considereda reproductivehazardbasedon astudy in which the
animalsingestedthischemicalfor a long periodoftime.

Both ingestionand inhalationof PCBTFproducedeffectson the liver andkidneyofthe testanimals. The kidneyeffects
were foundonly in themalerat and it was further found that theseeffects arenot relevantto man. The liver effects
resultedin increasedsize and weight. It is important to know that the liver is the main organthat helps to eliniináte
chemicalsfrom thebody. So, it is not unusualfor achemicalto havean effect on the liver, The effectsthat were seen,
are most likely adaptiveresponsesof the liver to PCBTF. However,becauseof theseeffects Occidental Chemical
Corporationhasestablisheda CorporateExposureLimit (CEL) of25 parts-per-million(ppm). This is a TimeWeighted
Average(TWA) exposurelimit, meaningthataworkercanbe safelyexposedto an averageairborneconcentrationof 25
ppmfor 8 hoursper day. PCBTFhasexcellentwarningproperties.It hasan odorthresholdabout100 timeslower than
the CEL. This meansthat you will smell it at a level well below the CEL so that action canbe takento reducethe
exposure.

Whenusing PCBTF, it is importantthat you readandunderstandtheguidelinesand recommendationsoutlinedby the
Material SafetyDataSheet(MSDS).

Call 1-800-733-1165for furtherproductinformation.
The OxyChem24-houremergencynumberis 800-733-3665or 972-404-3228

BCG-OX-663/99

p~ IMPORTANT: The information presented herein, while not guaranteed, was prepared
• by technical personnel and is true and accurate to the best of our knowledge, No war-

~x’y’ Occ~dentalChemical Cor~orat~on ranty or guarantee, express or implied, is made regarding performance, stability or other-r wise. This information is not intended to be alL.inolusive as the manner and conditions
Sne frc, ~ in Qrnnn of use, handling, storage and other lactors may involve other or additional safety or per’

7°’ - ‘7 t-’ • tormanoe considerations. While our technical personnel will be happy to respond to
OccidentalTower questions regarding safe handling end use procedures, safe handling and use remains

Sr’n5 B F the responsibility of the customer, No suggestions for use are intended as, and nothing~ .. ~ reeway herein shall be construed as, a recommendation to infringe any existing patents or to
Dallas, Texas 75244 vioLate any Federal, State or local laws,

800/752-5151
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OXSOL® 1009 ReducedVOC Starter Paint Formulations
Cl

Theformulationsin this technicalbulletin arebeingsuppliedto aid thepaintformulatorwith a
starting point to develop coatings for specific applications which comply with the Clean Air Act
Amendments of 1990. OXSOL100, a VOCexempt chemical, can be used in a variety of solvent
based industrial coating formulations as a replacement for a number of organic solvents. In these
formulations, the use of OXSOL100 had very little, if any, effect on the wet paint or the dry film
properties of the coatings.

For additional information on the OXSOLsolvents and. their applications in protective coatings,

please contact OxyChemTechnical Service at 800-733-1165 (EST).

Index

Formulation • Page
Epoxy Polyamide MIL-P-24441 (Formula 150 Green Primer) 2
EpoxyPolyamideRedPrimer 3
EpoxyPolyami&RedGlassI~’inish 4
EpoxyPolyamideAluminum PigmentedCoating 5

EpoxyPolyamideNon-LeafingAluminizedMastic 6
Epoxy Polyamide Stainless Steel Pigmented Glass Flake Modified Coating 7
EpoxyPolyamideStainlessSteelPigmentedCoating 8
UrethanePolyesterPolyol CorrosionInhibitive SemiGlossCoating 9

HydroxylatedAcrylic UrethaneGlossWhite Coating 10
UrethaneZinc Rich Moisture CuredCoating 11

SiliconizedPolyesterCoil Coating 12
Long Oil Alkyd CorrosionInhibitive Coating(FederalTT-P-645) 13
Vinyl TolueneAerylate ClearLacquerConcreteSealer 14

RosinModified NitrocelluloseLacquer 15
Vinyl ResinCoating 16

OXSOL® is a RegisteredTrademarkof OccidentalChemicalCorporation BCG-OX-246/99

~

IMPORTANT: The information presented herein, while not guaranteed, was prepared
by technical personnel and is true and accurate to the best of our knowledge, No war-~xY Occldenta~Chemlca~Corporation w~Tt~sft,forrnationsnotinte~dedto be all~in~fusv~~sthernannerand~ondiUons

5necj~hi•BusinessCrou of use,handling, storage and other factors may involve other or additional safety or per-
• r - P forn,anoe considerations, While our technical personnel will be hapØy to responq to

OccidentalTower questions regarding sate handling and use procedures, safe handling end use remains

Snn5 ~B I F the responsibility of the customer. No suggestions for use are intended as, and nothing
~ L ~ reeway herein shall be construed as, a recommendation to infringe any existing patents or toDallas, Texas75244 violate any Federal, State or boat laws,

800/752-5151



Epoxy Polyamide Red Primer

Ingredients Manufacturers Pounds Gallons
PartA, - -. -,: - - . :- ‘,~ , - -.-‘ I ‘ I -

~P9~828
MPA-1078 lElementis ~- 3.81- 0.52

Mix well,

çd c~.cA~&hspeed
TiPureR-900 Du Pont 23.81 0.72
10 AS Wollastocoat INYCO 352.3~. 14.56

Grind at 125°Fto 5 n.s.u
Reducespeedand add

SuperH :~2~.hNaphtha ~:.° 5.87

42.8 -2.4
TotaiPart~,A, , , - j “ - ‘ - 684.2 ‘. 49.85

PartB :‘ ‘ ‘ - ‘ -.

Ancamide2353X lAir Products 122.41 14.49
MPA-1078 ,Elementis I 3.81 0.52
Beetleg~6§ Cytec

M.1~2EW el at hiqh speedadd
RedIron Oxide 206M Laporte~j~m

bite 325 th:Q2
p gm 134.6

Grind at 125°Fto 5 n.s.u • I I
Reducespeedthen- add

OXSOL ioo OxyCheni 121.7 0.87
DiacetoneAlcohol ~, ~- 29.8 3.80
SuperH FlashNaphtha

~i’Q~a.lRartt ‘‘ -- I.,, -~ - ~. , fl~8.3~ ‘fli.5

ktQtal (Parts A and B) I ‘ , 11322.5 - -

• Properties
Non Volatile, wt. % • 76.8

vol. % 64.1
PVC,% - 40
CPVC, % 50

- , VOC,gJl 248
lb./gal. 2.1

Mixing Ratio 1:1
- • Density, lb./gaL 13.2

Viscosity, op 2500
Pot Life, hr. • • 3
Dry to Touch,hr. 1
Dry Through,hr. 6

Producedat Clive H. HareInc., Lakeville, MA

OXSOL® 100- Reduced VOC Starter Paint Formulations BCG-OX-24 6/99
Page 3 of 16



Epoxy Polyamide Aluminum Pigmented Coating

‘~ai~i~ts.-.~i . ..ctU.!~i5. d.sI.~Pi~n!
PartA
L-2848Aluminum Paste Silberline 128.81. 8.99
SuperHi-Flash Naphtha 1, io~s

Premixand allow to standfor I I
24 hrs, thenadd

LA~~s 30.0 3
Epon 828 SheU I
L.~Aa~zkpt
TotálPartA - - 491:81. , 5’O.OO

Part~ ~.: I
Ancamicle 2050 - lAir Products 223.01 26.55

~Jñ:.8 .Cytec
Diacetone Alcohol • 1: 17.0 2.17
OXSOL100 OxyChem 170.9 15.26

Super H h Naphtha ~
To~àlPart -B I ‘ -- 1, 458.91 50.00

ITotal tParts A and B) - - , - 956.7~. ioO.O0~

Properties
Non Volatile, wt. % 66.0

vol. % 63.0
• PVC,% 6.9

CPVC,% 27.3
VOC,g/1 225

lb.Igal. 1.9
Mixing Ratio 1:1
Density,lb./gal. 9.6 -

Produced at Clive H. Hare Inc., Lakevifie, MA

OXSoL~100- Reduced VOC Starter Paint Fornifflations BCG-OX-24 6/99
Page 5 of 16



Epoxy Polyamide StainlessSteel Pigmented Glass Flake Modified Coating

Ingredients Manufacturers Pounds Gallons
Part A

±17~~9 ~AirPrOdUCtS 625 843
Araldite P IP~h~:.Geigy ~ 36 79
CabosilTS-610 Cabot 3.61. 0.21

P Pcr~.~.Phigh speed
StainlessSteelPaste Novamet 180.8 5.75
jTdtaiPaflA -

F ake 4 Thc.°
10% Modaflowin Aromatic 100 -Monsanto 18.11: 2.46
Ancamide2426 Air Products 198.91 25.11
CabosilTS-610 Cabot 5.01. 0.28
Aromatic 7~45
OXSOL 100 I.OxyChem 5.89
DiacetoneAlcohol 1: 36.21 4.62
Total Paz’t.B - “ ~- .“ 441.71 48.82

ITotal (Parts A and B) ,‘ ‘. - - - 1045.41 10O.O0~

Properties
-Non Volatile, wt. % 81.6

• vol. % 77.0
PVC,% 8.4
CPVC, % 98.6
VOC,g[l 149

lb./gal. 1.3
Mixing Ratio 1:1
Density,lb./gal. 10.5
Initial Viscosity, cp 784
Pot Life, hr. 8

• Dry to touch,hr. • 8
- Dry hard,hr. 22

Producedat Clive H. HareInc., Lakeville, MA

OXSOL® 100-Reduced VOC Starter Paint Formulations BCG-oX-24 6/99
Page 7 of 16



Urethane Polyester Polyol Corrosion Inhibitive Semi Gloss Coating

Ingredients Manufacturers Pounds Gallons
P.rtA --: - --- i.’H:~’~. 1 1
Desmo~h~ §2.QA:.~° lB~r I ~4
De naophen631 75 - ayer ~9:.7 3.32
BYK 204 IBYK-Chemie . 1.21. 0.16
BYK 320 BYK-Chemie 1.21. 0.17
MPA-1078 1.Elementis 2.41. 0.32
MP 44 26 SpecialtyMinerals 90 3 3 86
ImsilA-8 - lUnimin 106.71 4.91
Halox SZP-391 IHalox 54.1’. 2.15
TiPureR-960 IDu Pont 108.31. - 3.35
BarytesEB 250 Elementis 93 8 2 56
21.8% CAB Sol in MIBK Eastman 1 21.81 • 3.04

OXSOL 100 - OxyChem • 62.81: 5.80
My AmylK (N....JP ~4
Acetone 1. 57 0 8.62

Total Fart A - ‘ ‘ - I -- - ‘- , 1025.7L -. - 87.51

PadB F
Desmodur N3300 Bayer 122 7 12 49
Toial Part B - - ‘- 1 122.71 12.49

jTotaj tParts A and B) - -. ‘, - 1, 1148.41 - ioo.ooj

Properties
Non Volatile, wt. % • 68.8

voL % 51.2
PVC,% - 33.0
CPVC,% 56.0
VOC, g/l 344

lb./gal. 2.9
Mixing Ratio 7:1
Density, lb./gal. 11.5
Viscosity, cp 241

Producedat Olive H. HareInc., Lakeville, MA

OXSOL~’100- Reduced VOCStarter Paint Formu’ations BCG-OX-24 6/99
Page 9 of 16



Urethane Z1nc Rich Moisture Cured Coating

~Ingreç~.ients Manutacturers Pounds Gallons
Airthane PCG-475A i~j~Products - 1~ 230.91. 25.20
Dislon 30 King 28 5 3 90
SuperH FlashN~S~a ~ 653
Zinc DustUP6 Purity 2232.711 38.36
pTSM IVg~m

~ Naphtha §9~7
CabosilTS-720 iDavison - : 19.01 1.20

lBayer ~:.°
OX klPP OxyChern 107.0
Dabco 120 LAir Products 1. 1.61. 0.19

• •• ‘- ~• - •- ~ :.H:flO~QQ~

Properties
NonVolatile, wt. % 89.1

vol. % 63.6
PVC, % 62.2
CPVC,% 61.9
Pigment Content, % 80.9
VOC,g/l 258

lb./gal. - 2.2

Density, lb./gal. 27.8

Producedat Olive H. HareInc., Lakevilie, MA

oXSoLe 100 - Reduced VOC Starter Paint Formulations BCG-OX-24 6/99
Page 11 of 16



- Long,Oil A~kydCorrosion Inhibitive Coating (Federal TT-P-645)

Aroplaz 1266M-70 Reichhold 383.31 47 90

~47~ IBuckman 3.9 052
TiPureR-900 - IDu Pont 102.21. 3.07

~4 ~6 ~ Wn 5 ~
Halox SZP-391 Halox 103.41. 4.12
H -2230 IH alox
SicotanL-1012 BASF’ 194.31: 5.78

: ~.?7
Nuxtra LTD 18% .Huls 1. 1.11. 0.12
ManganeseHex-Cem6% Mooney 0 7 0 10
OXSOL100 OxyChem - 109.21 9.75

jM ~
CabosilTS720 - ICabot • 9.01. 0.60•-r•-••-•--•-’•---•-•r•••—•••••-’•-•••---• ... -............... ...-........-..—.....-..- •.- .

• • • • -~- — • -: •: 1. ~22~1-7::i1~Ø~Q

Properties -

Non Volatile, wt. % 69.8
vol.% 51.3

PVC, % 39.9
CPVC,% 51.5
VOC,g/l - 335

lb./gal. 2.8 -

Density, lb./gal. - 12.0

Producedat Olive H. HareInc., Lakevffle, MA

OXS0LS 100- Reduced VOC Starter Paint Formulations BCG-OX-24 6/99
Page13 of 16



Rosin Modified Nitrocellulose Lacquer

lngreti,ients Manufacturers Pounds Gallons
ParCellNitroceilulose 1. • 1 92.8 8.72

;ie 1H 1

SAIB iEastman 32.81 3.44

Q~9~4yrate
PTh~Pth ~ :Exxon ~:.8 4~9Q
Acetone ~. 392.01. 58.88

Ethyl 3-ethoxypropionate Eastman 46 4 5 84
OX ~,OxyC
1% SF-69siliconein acetone GeneralElectric 1, 4.01: 0.56
Total I sbo 0 100~b

Properties
Non Volatile, wt. % 69.8

• - vol. % 51.3
PVC,% 39.9
CPVC,% 51.5
VOC,g/l 335

lb./gal. 2.8
Density,lb./gal. 8.0

From HerculesParCell Nitrocellulosefor Low-VOCLacquers,CTG-DD-153A,HerculesCorporation.

oxSoL~100- Reduced VOC Starter Paint Formulations BCG-OX-24 6/99
- Page15of 16
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~ Putting Solvent Back in Paint Legally
T1~ by Lawrence Clark”, StephenKaldon”, Edwin Reid”, and David Ellicksb

“NCI InformationSystemsInc., WarnerRobins,Ga., and bUS Air Force CorrosionProgram
Office, RobinsAFE, WarnerRobins,Ga.

The 1990 Clean Air Act Amendments (CAAAs)

havebeenresponsiblefor reducingthe emis-
sions of volatile organiccompounds(VOCs),

ozonedepletingsubstances(ODSs), and hazardous
air pollutants (RAPs). Painting operationsin the
aerospaceindustry have been a major source of
emissionsand are now regulatedunder the Aero-
spaceNationalEmissionsStandardsfor Hazardous
Air Pollutants (NESHAP). The emphasisto reduce
VOCs, ODSs, and HAPs hasbeenplaced on paint
manufacturersand they have respondedsuccess-
fully by developingnew paint formulations.While
ODSsareall buteliminated,solventsusedin paints
continue to be the primary source of VOCs and
HAPs generatedin painting operations.The cur-
rently compliant paint formulations now contain
much less solvent than previous formulations. A
companioneffort for reducingemissionshas been
technologyimprovementsin paintingequipmentto
increasethe transferefficiencyof paint application.
These emission reduction efforts have hurt the
painter’s ability to apply quality coating systems.
This articleaddressestheseissuesandexplainsthe
efforts by the Air Force and Navy to legally put
solventsback into paint to help their paintersand
paintingprocesses.

Paintsutilized throughouttheaerospaceindustry
areconsideredhighperformance,andtheirapplica-
tion processhasalwaysbeencritical to that perfor-
mance. The impact of reducingsolvent levels in
paintshashada numberof effects.The high-solids
coatingswith reducedsolventshaveproven to be
much more susceptibleto surface contamination;
evensmall amountscausea variety of defectsand
holidaysin the paint aswell asadhesionfailures.
The old solvent-richpaint formulationswerenot as
sensitivebecausetheadditionalsolventin thepaint
would breakdown anddissolvemanycontaminants
not completelyremovedduring surfacepreparation.
Consequently,the surfacepreparationfor painting
hasbecomea muchmorelabor-intensiveandunfor-
giving process.While original equipmentmanufac-
turers(OEMs) areaffected,the impactis greateron
repairandoverhauloperations.Therepairandover-
haul operationsmust deal with aircraft and their
componentsthat havebeencontaminatedby differ-

ent soils, lubricants,andothermaterialsthat have
leachedinto everycrackandcrevice. Thenewcoat-
ings havepresentedother problemsto the painter
andpaintingoperationsas well.

High-solidsepoxy andpolyurethanecoatingsim-
poseinherentproblemson theapplicationprocessas

- a result of reducedsolvent content. Thesepaints
normally do nothavea viscosityaslcw asdesiredby
•painters after mixing. Furthermore, these paints
arerestrictedfrom beingdilutedwith solventby the
painteras this would increasetheVOC contentpast
regulatedlevels. The high-solids paints are also
moresensitiveto environmentalfactorsof tempera-
ture and humidity in shopswheretheseextremes
cannotbe controlled.The high-volumelow-pressure
(HVLP) paint gunsrequired by the NESHAP offer
good transferefficiencybut arenot so goodatlaying
down a wet film due to the high viscosity of the
-paint. Combine temperatureand humidity prob-
lems,HVLP paint guns,and too high viscosityand
theresultis paintershavegreatdifficulty achieving
a wet, smooth,good-lookingfinish. Additionally, if
the painter compensatesand appliesthe paint too
thick in order to obtain a good finish, solventpop
(smallpin holesin thepaint film resulting from the
solventevolving out of the paint) is likely to occur.
The application of thicker-than-necessarypaint
films also causesthe cure time of the paint to in-
creasesignificantly.For all of theabovereasonsthe
paintingprocessatmanymaintenanceandoverhaul
facilities hasbecomemore difficult and less forgiv-
ing. The Air Force Corrosion Program Office has
beenworking to improvethe environmentalcompli-
ancein paintingoperationsaswell asto improvethe
paintingprocess.Finding a legal way to put solvent
backinto paint would go a long way to resolvethe
problemswe’ve just discussed.

EPA EXEMPT SOLVENTS

In late 1994 and early 1995 the EPA revisedthe
definition ofVOCs for two solventsthat areof inter-
estto painters:parachlorobenzotrifiuoride(PCBTF)
and acetone.The EPA ruling deletedPCBTF (see
Fig. 1) and acetonefrom the definition of VOCs.
Combinedwith otherlaw, summarizedin Table I,
the useof PCBTFand acetoneis essentiallyunre-
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Formulating High-Pertormance Epoxy Coatings with

Parachlorobenzotrffluoride
and Acetone

“)~CIive H. Hare! Coating System Design Inc., Lakeville, MA —

‘Cver the last ID or 15 years, marked changes E

-IT” in formulating techniquesfor high-perfor- S
mance epoxy maintenance coatings have T

occurred.They have been primarily directed N

at compliance,with the tighteningof the volatileorgan-
ic compound(VOC) regulationsthat limit the amountof
short-term,photochemica-Ilyactivesolventpermittedin C
thesecompositions.Epoxycoatingsrespondquite well N

to reformulationfor low VOCs. The downsideeffectson T
the application and mechanical propertiesof these

• films, however, are sometimesoverlooked.Until now.

optionsfor compliancehavebeenlimited to the useof
~ lower-molecular-weight (MW) monomeric precursors, - 1

such as liquid epoxy resins and curing agents.These —
resinsproduce lower-viscositysystemsrequiring less

solvent

carrier.With the introductionof exemptsolvents
having slower environmental- reactivity profiles
(parachlorobenzotrifluoride(PCBTFIL) and the granting
of exemptionsby the EnvironmentalProtectionAgency

• (EPA) to othersolvents (acetone),new avenueshave
been enabledtowardachievingthesamelow-VOC ends.

—TheseavenuerrequiTeHesS~OFtdepaTtt1Trfrorn-epoXy’t
coating formulation, and give films with mechanical and
applicationpropertiessimilar to traditionally character-
ized epoxy systems.

This article reviews both formulation techniques,the
high-solids, low-VOC approachusing liquid resinsand
low-viscositycuring agentswith traditional solventsys-

tems,and the low-solids, low-VOC approachusing tra-
ditional resin systemswith nontraditional,VOC-exernpt
solvents.The importanceof solvent selection in both
systemsandthe value that the use of PCBTFbrings to -

this type of formulation are also discussed.
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Formulating High-Performance Epoxy Coatings

solutions of solid, medium-MW epoxies.Theseresins, predated many,if notall, of themandatedVOC controls.
with epoxyequivalentweights)EEW) of 450 to 525,were The use of theseliquid epoxy resinsdid not become
cured with a variety of reactive polyamides and commonplacein mainstream,epoxy maintenancecoat-
polyamines. including amine adducts, polyoxyalkylene ings, however, until the early l980s.
amines.and other moderatelyhigh-MW curing agents.
Thesematerialswere carried in solventsystemsbased s the demandfor coatingsof 350, 250 and even

- on mixtures of aromatics.alcohols,ketonesand glycol lower VOCs increased,formulators inevitably fell
ethers. Volume solids of the resultant compositions backon the useof the liquid epoxiesas the pri-

-~ were
were normally in the rangeof 100 to 500 cps. Pot lives crosslinkedwith a growing variety of proprietary curing
were long, at 12 to 24 hoursor more (the epoxyprimer agents, including low-MW amides,amidoaminesandimi-
noted in Table I is applicable 24 hoursafter mixing). dazolines;modified cycloaliphaticamines;Mannich bases;

• The films, which were often applied by conventional and amine adducts of various types. Many of these curing

spray techniques,without further reduction,dried rapid- agentswere themselvesmodified with low-MW moieties
ly to give an initial lacquerdry phasethat precededthe suchasbenzylalcohol,a nonreactive(though cureacceler-
slowerdevelopmentof full cure.This allowedeasyhand- ating) material that appearedto have great affinity for
ling and permitted short recoat times. The cure would epoxysystem,and partially, if not largely, remainedin the
advancesatisfactorily beneath subsequentlyapplied film asa nonvolatilecomponentafter curing.
films as long as the epoxieswere carefully mixed and Otherdevices,suchasnonreactiveplasticizers hydro-
temperaturesremainedappropriate forcure.The VOC of carbon resins), and monofunctionaland difunctional
thesefilms ranged from 350 to 600g/L. epoxy diluents, including Epoxide 7, glycidyl neode-

canate,hexanediol diglycidyl ether,wereusedto further
reduce viscosity with minimal impact on VOC. Lower-
MW bisphenolF resinswere often usedwith andwithout
bisphenol A-type epoxy modifications,Even more radi-
cal techniqueswere introducedin the form of low-MW
bisphenol A epoxiesmodifiedwith di- and tn-functional
acrylic resins (hexane diol diacrylate and trimethylol-
propane triacrylate).These systemsformed complex,

- multiphase reactions with selected amines (Michael
Addition of the primary amine to the acrylic double
bonds followed by a subsequent reaction of the sec-
ondaryamineterminatedadductwith the epoxy resin),

andgavevery low viscosities.
All of theseapproacheswere successfulin reducing

VOCs. At levels of 200 to 300 g.1L, viable systemswere
possible with initial application viscosities of 500 to
1,500 cps and volume solids of 80% that could be

This type of system,exemplified most universallyby applied (certainly by airless spray) with only limited —-

t~ro n6nire~o~ae--~gtemr’1nu~ ~
applied in films of Ito 4 mils/coat in two or threecoat tiesof the high-solids,epoxycoatingsare often slightly
applications, displayeda well-balancedblendof proper- poorerthanfilms from the moreconventionalcomposi-
ties, including adhesion and carrosion resistance. tions. Film build, sagresistanceand flow of the high-
Where extra chemical resistancewas required, the solidscompositionsaregenerallycontrolledwith selee-
polyamidemight be augmentedor replacedwith the tive additives, Good balancebetweenthe rheological
amine or amineadductsnotedabove, force favoring film build and the surfacetension force

• that favors flow is often more difficult to control with
High-Solids Coatings additivesthan it is using solvent blends to achievebal-
from Liquid Resins • ance,as was donewith the traditional epoxysystems.

The useof specialtysystemsformulatedat 100% solids Potlives of the liquid, lower-MW epoxy-basedcoatings
and based on lower-MW liquid epoxy monomers)the are muchshorter, 4 to 8 hours,comparedwith 12 to 24
diglycidyl etherof bisphenolA. havingan EEW of 188) hoursfor traditionalsystems.
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Formulating High-Performance Epoxy Coatings

with high-solids systems,but might bring associated
problems. While ketimine curing agentsare prepared
and marketedas raw materials for coatings,ketimine
formation more often results from the formulation
processitself, as a resultof placing aminecuringagents
and ketonesin thesamepackage.

ly. Without a solvent, dissipation of the heat of reaction

is much reducedand the exothermbuildup stimulates
polymeric advancementin the can, therebyshortening

the potlife exponentially. On the other hand, in the
applied film, theexothermis readilydissipatedso that
there is no thermally induced advancement.Thus, the

drying of films from high-solids systemslags behind
curein the can;quite the contraryto the situation that n both cases,prior to the introduction of the epoxy, -•

~ fl” ~ ‘tied ü’~’b~~acti”~”
to advance thecure in thehigh-solidsfilm can only fur- with a ketoneproducing theketimine.This reaction
thershortenpotlife. Without a lacquer dry phase, appli- must be reversed before the dissociated amine can sub-

cators of fast-drying systemsmust either copewith sequentlyreactwith the epoxy.This reversereactionis
extremelyshort potlives or rely on plural component inducedby water, which frees up theamineandallows
spray equipment. the reformed ketoneto evaporate.‘While water is not

substantially available to material in the can before
application, it is supplied by the air to the drying film
during and after application.Thus, although potlife is
prolonged, drying is muchlessdelayed.

Theoreticallyviable, this approachunfortunatelyhas

Ketimine and the Effects
of Solvent Selection
The chemical control of cure kinetics, such as with
ketimine curehindranceshown in Figure I, is popular

Figure 2 / Formation of Carbamate
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its own shortcomings,for curetime now dependson the
humidity during and after application and solvent
release,which mightvary from oneapplicationto anoth-

er. In systemsrequiring induction (as many of the low-
MW epoxy/amine-basedformulationsdo), the required
induction might be inconstantand difficult to judge.
Where humidity is sufficient to dissociatethe ketone,
induction time requirementsaremuch shorterthan is

+ H2o thecasewhere relative humiditiesare lower. Induction
is often crucial with this type of system to avoid the
potential for the stratification of low-MW amine frag-
mentsorketimineson thefilm surfacewheretheymight
reactwith componentsof theatmosphere,suchas CO2
and water.This phenomenaleadsto amineblush and
the formation of amine carbamate(seeFigure 2). The

danger of insufficient induction and amine blush is not

only thedisfigurementanddiscolorationof the film (see
Figure 3), but, in severecircumstances,adhesionprob-
lems whereinthe blush might beso marginal as to be
invisible yet sufficient to act as interferencematerial

~‘“bè’i’fR’~i’~k~ andany finish coat that might be.

appliedto it (seeFigure4).
Ketimine inhibition of cure is also noted with diace-

tonealcohol.Whetherthis is relatedto theadditionof the
aminedirectly to thecarbonylof thesolvent,ora resultof

theliberationofacetonein thepresenceof theamineand
the consequentformation of the ketimine, is not known
to theauthor.Any accelerationof curefromthealcohol is

apparently overridden.Alcohols, unlike ketonestend to
increasereactionrates and shortenpotlife, such as the
effectswith benzylalcohol notedearlier.

The effects of alcoholic moieties are generally felt
morewiththeliquid epoxysystems.which arenotthem-
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Figure 3 /Yellow Disfigurement of an Epoxy Coating Caused by Amine
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MIL-P-23377 formulation discussedpreviously and illus- Exempt Solvent Systems
tratesthe useof PCBTFin this typeof composition.MU.,- in Low-VOC Epoxy Formulations
P-23377 is an aircraft primer, and film flexibility is of PCBTF hasconsiderablevaluein the formulation of low-
paramountconcernif stressdemandsfrom serviceareto VOC. liquid, epoxy-basedcompositions,as well as the
be accommodated.Theaircraft industryhas resistedthe solid epoxies. It is notdifficult to formulatethis typeof
useof the high-Tg. high-crosslink-densityprimersbased systemwith conventionalsolventsat and below 250 g/L
on liquid epoxies in these applicationsbecauseof the VOC, However,even with the useof nonvolatile viscosity
generallyreducedflexibilities of thesesystemsand the depressants.such as reactive and nonreactivediluents

~ T~i~ftf~5f’thëMi5e’&fh’ãtetia’l r~’i~j’~e”frorn500’to
minimizationof wet•film thicknessis oftenmore difficult , 1.500 cps and potlives arequite short.Where induction
to control using theseheaviermaterials.Becauseof the times arerequired,the applicationwindow might bevery
high-volume solids, control of dry film thicknessis ren- • short.Applicationsare often borderline,especiallyusing
deredevenmoredifficult than is thecasewith the lower- conventionalspray techniquesand flow and leveling
solid systems,as more dry paint is depositedfrom the propertiesare left marginal.The useof 5% to 10% addi-
samewet film thickness,Too high a dry-film thickness tionsof an exemptsolventsystemwill often provide suf-
tends to introduce internal stress into the system,as ficient flow to give the required leveling and aesthetics.
well as adding unwantedweight to the. aircraft, The facilitateapplicationandextendingpotlife. As thePCBTF
applicationof low-build coatingsfrom high-solids,low- additions are increasedactive groups are dispersed.
VOC systemsis difficult, Thus, in spiteof the demands ‘reactivity is reducedandexothermsaredissipated,all of
for low VOC, the engineeringrequirementsof coating which results in a flattenedviscositytime curve(seeFig-
system design havesustainedtheuseof thetraditional, ure 5) that reflectstheextensionof potlife. It is important
low-solids, high-VOC, Type II epoxies in this application, to note that both acetone and parachlorobenzotrifluo-

ride are true and excellentsolventsfor all low-MW epoxy
resinsand mostof theircuring agents.

Acetone, which is lower in costthan PCBTF, canalso
beemployedwheretheextremeflammability of thissol-
vent does not preclude its use. Unfortunately, in con-
fined areas, which are often encounteredparticularly in

the paintingof ship interiorsand tanks,high flash point
is a primary requirement

2 and the use of acetoneis.
therefore, inappropriate. Although the low-boiling ace-
tone is a somewhatbetterviscosityreducerthan PCBTF,
its excessiveevaporationratedoesless to improveflow
and leveling. Whereacetonecanbe used,it is often nec-

S ome concernsin the sameindustry have arisen
from the use of chlorinated solvents on light,

metal structures.Before its phaseout.the initially
exempt solvent 1,1, I -trichloroethanewas recognizedas
a potential devicefor reducingVOCs without significant
changesin the compositionof thesolid film. The expe-
rience with straight-chained chlorinatedsolvents,such
as l,l,l-trichloroethane, was, however,cloudedby the
instability of the solventand its predilectionto induce
I-Id attack on the aluminum,This effectively rendered
this approachuntenablein the aircraft industry.

l,l,1-trichloroethane is subject tothe mutualabstrac-

tion of chlorineandhydrogenatomsfrom adjacentcar-
bonson the backboneof the solvent molecule,a phe-
nomenathat is catalyzedby heat, light andcontactwith
certain metals,The productof this dehydrochlorination
reaction,hydrochloricacid, has thepotential to attack
aluminumsubstrates,inducing stresscorrosioncrack-
ing. The possibilitiesof such attackgave considerable
concern in the aircraft industry, becauseof safetycon-
siderations.Parachlorobenzotrifluoride, unlike 1,1,1-
trichloroethane, is not subject to dehydrochlorination
andwill not degrade.’Stabilizationin the form of addi-
tives,aswasattempted with 1,1,1-trichloroethane,is not
necessarywith PCBTF.This concernshould, therefore,be
moot,and the useof PCBTFin aircraftprimers(seeTable
I) fulfills the requirementfor a non-VOC reducerthat
might facilitate easyapplication of theseprimers (MIL-
P-23377) in films of easilycontrolledthickness.

Figure 5 / Effect of PCBTF Reduction at Constant VOC
on Epoxy Potlife
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Formulating High-Performance Epoxy coatings

themid-boiling aromaticdiluent, xylene,
without thexylene’s red-labelflashpoint.
PCBTF might also often replaceMISK,
although this could requireotheradjust-
mentsto thesolventsystemin the Type

II epoxy-basedsystems. Where lower
flashpoint can be tolerated,acetonemay
be effectively usedto replacethe faster
drying NAPS solvents,suchas MEK and
toluene.

Conclusion
New understandingsof solventstructure
effectson the ratesof atmosphericreac- ‘:‘~

tivity haveencouraged a more reasoned
approach to VOC control. The reclassifi-
cation of existing solvents and the intro-
duction of new materialsthathaverates
of atmospheric degeneration slow
~
ground-level ozone generation, yet not
so slow as to causeozonedepletion in
the high atmosphereprovide valuable
new avenuesfor the formulation of com-
pliant coatings. This article addressed
only theopportunitiesthatsuchchanges
havebrought to epoxyformulation; simi-
lar, parallel or alternativeopportunities
areequally realizablewith other coating
types. ~

Editor’s note:This completearticle, includ-

ngTables 2 and 3,is available on PCI’s
website at www.pcimag.com.

For more information on solvents, contact

Olive Hare,coatingSystemDesign Inc., iTt

Crooked Lane, Lakeville, MA 02347; call
50s/946.4611; fax 508/946,0985; or Circle

Number 69.
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Health and Environmental EffectsSummary

PCBTFis intendedfor usein industrial solvent cleaning, aerosols, adhesives, Coatings,
inks, and for other similar uses, Underuseconditions,themajorroutesof exposureare
consideredto be throughthe skin andby inhalation.The estimatedrat oral LD50 valueis

greater than 6,8 g/kg, while its .acutedermaltoxicity (LD50) is greater than 2~7g/kg in the
rabbit. The acuteinhalationtoxicity (LC50) is 4479ppm. PCBTFis slightly irritating to

the eyesandbarelyirritating to the skin.

Inhaledor ingestedPCBTFis largelyeliminatedper~p.by exhalation(88%) with small
amounts(8%)beingmetabolizedto water solublehydroxylatedproducts(3-hydroxy
PCBTFand2,3 dihydroxy PCBTF)andconjugates.The only healtheffectsrelevantto
humans observed in a rat 90-day inhalation toxicity and neurobehavioral study were a
dose related increase in hepatocyte hypertrophy accompanied by an increase in mean liver
weights,liver/body weightratios,bloodplasmaprotein,alanineaminotransferase(SGPT)
andan induction in liver CYP-1A2 activity. TheNOEL for theseeffectswasdeterminedto
be 50 ppm (approx 40 mg/kg). PCBTFwas not neurotoxic at concentrations as high as 250
ppm for 90 days. No hepatocyte hypertrophy was observed in livers of rats exposed to 250
ppth after a 90-day recovery period. PCBTFis not considered to be a reproductive hazard
asdemonstratedb~rtheresultsof a modified 90-daysubchronicoral toxicity and
reproductionstudy at doselevelsashigh as45 mg/kg. In this studyF0 maleandfemale

rats were orally administered PCBTF4weeksprior to matingandthroughthe mating,
gestationandlactationperiods.Selectedtwenty-onedayold F1, ratsreceivedthe same

treatmentastheir parentsandcontinuedfor at least90 days.Longerpre-mating
exposures(10weeks)arecurrently requiredin two generationreproductionstudies.

An in vitro and in battery of tests (Ames test-reverse mutation assay in bacteria and
yeast (PCBTF and urinarymetabolites),mouselymphoma forward mutation assay (TK
locus in L5178Y cells), sister-chromatid exchange in mouse lymphoma L5178Y cells (SOlE),
in vitro chromosomeaberrationstudy(CHO), vivo bonemarrow chromosomeaberration
study, mouse BALB/3T3 transformation assay, and DNArepair assay (EJDS in EUE cells)
were performed to identify genotoxicity andto predictmutagenicor oncogenicpotencyof
the .PCBTF.Of the tests performed, negative results were obtained in, all except the sister
chromatid exchange study and the DNArepair assay. The ~ vitro and th.yjy~,chromosome
aberrationstudieswereperformedto determinethe significanceof the positive SCIE

BCG-OX-46 11/98
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MAMMALIAN TOXICOLOGY

ACUTE STUDIES

Oral toxicity. The oral LID50 valuewasattainedby gavaging8 male and8 femaleSprague-
Dawleyrats with PCBTF.TheLID50 wasdeterminedto be greaterthan 5 mllkg (6.65 g/kg)
Clinical signsincludedtremorsin all ratson dayoneof observationand ataxiaandlossof
righting reflex in half of the rats on the first dayof observation.Histopathologywasnot
remarkable (2).

Dermal toxicity- Five male and five femaleNew Zealandwhite rabbitsreceiveda dermal
application.ofPCBTFon.abradedskin. TheLID50 wasdeterminedto be greaterthan 2.7
g/kg. Clinical signswerenot notedandhistopathologywasnot remarkable(2).

Inhalation toxicity. The LC50 valuewas4479 ppmandwasdeterminedby exposing5

groups of 5 male/S female Sprague-Dawley rats for 4 hours to air concentrations of 0, 818,
2822, 3853, 5304, or 9048ppmPCBTF.Histopathologicexaminationrevealedmottled,
light and dark-red lungs in all rats,andlivers with dark-red, gray andpurple blotchesin
rats exposedto 2822 ppmandgreaterair concentrations.Clinical signsobservedover the
14-day post-exposure period included: body tremors, hypersensitivity to sound stimuli, and
hyperactivity in surviving animals (9048 ppm); aggressive behavior, uncoordinated
movement, and alopecia (5304 ppm). The effectsobservedwereprostrationandbody
tremors in the 2822 ‘ppm group during and shortly after exposure. The NOAEL for clinical
signsof neurotoxicityin this studywas818 ppm (3).

The 2 hr, LC50 valuefor rats reportedin a studyfrom the SovietUnion was2985 ppm.
The LOAEL for adversecentralnervoussystemeffectswasapproximately112 ppmand
the NOAEL for this studywas53.6ppm (4).

On thebasisof the resultsof theseinhalation studiesa 90-day(13-week)inhalation
toxicity andneurobehavioralstudywasperformed.Theresultsof the 90-daystudy anda
28-dayinhalationrangefinding study arereportedin the subchronicstudiessection.

Eyeirritation. PCBTFwas appliedto theeyesof New Zealandwhite rabbitsin 01 ml
dosesto determineprimaryeye irritation. Theirritation scorefor washedeyeswas0 (no
irritation). The scorefor unwashedeyeswas2 (slight irritation) but decreasedto 0 after
72 hours(5).

Derrnal irritation. PCBTFwasappliedto the abradedandintact skin of New Zealand
white rabbits in-05 ‘ml doses’ to ‘determine primaryskin-irritation. The irritation scores
after72 hourswere0~3and0.2 (barelyirritating) for abradedandintact skin, respectively
(5). Additionally, a skin chloracnetestwasperformedusingNew Zealandwhite rabbits.
PCBTFdid not produceanysigns of chloracneafter 24repeatedapplications(6).

PcBTF Toxicity Summary Page 3 BcG-ox-46 11/96



mg/kgPCBTFfor 90 days.F1 ratsnot usedfor the 90-daystudywere necropsiedafter

weaning.All F1 ratsusedin thestudywere necropsiedat 90 days.No adverseclinical

signswerenotedin the F0 andF1 ratsduring the study.Additionally, feedconsumption,

blood chemistry,gestationperiod,andlitter survivability wereall within normallimits.
The only toxicologicalfinding of importancewasthat of increasedliver weightsand
increased liver to body weightratios in all F1 treatedanimalswhencomparedto the

controls.While this findingwasnot statisticallysignificant,a dose-responserelationship
wasnotedandthereforethe finding shouldbe consideredbiologically significant (11).

90-Daygavagestudy.The toxicity of PCBTFto Fisher 344 ratswasdeterminedin a
subchronic,90-daygavagestudy‘at doselevels.of10, 40, 150 and500 mg/kg. Significant
signsof toxicity wereobservedin bothmaleandfemaleratsat the dosesof 150 and 500
mg/kg. Statisticallysignificantdecreasedbodyweight gainoccurredin malesat the high
dose. Statistically significant elevations of blood urea nitrogen were observed in malesat
150 and500 mg/kgandtotal bilirubin wassignificantly increasedin maleandfemalerats
atthe high dose.Mild proteinuriaoccurredin high dosemalesand 150 and 500 mg/kg
dose female rats. Statistically significant, dose-related increases in liver weights were
observedin malesbeginningat a doselevel of 40 mg/kg- The meanliver weight was
significantly increasedin femalerats at dosesof 150 and500 mg/kg. Kidney weightswere
significantly increasedin maleandfemaleanimalsat dosesof 150 and 500 mg/kg.
Histopathologicalexaminationshowedrenaltubular degenerationin all malesbeg-inning
at a dose level of 40 mg/kg. The severityof the renallesionsincreasedwith the dose.
Centriobularhepatocytehypertrophywasobservedin all malerats at dosesof 150 and
500 mg/kgandin all femalerats at the high doselevel. Ignoring signsof male specific
kidneydamageat 40 mg/kg,the NOAEL for this studyis 40 mg/kg(12).

28-Dayinhalation study.A 28-day, subacute inhalation studywasconductedwith PCBTF
in Sprague-Dawley rats (10 animals/sex/group) at dose levels of 100, 250, 500 and 1000
ppm. Exposurewas for 6 hr/day,5 days/week.Clinical observationsdemonstrateda dose
related increase in animal activity beginning at a dose level of 250 ppm. Body tremors
were observed in all females and 2/10 male rats at the high dose level by the endof the
study. Absolutekidney weightsandkidney/bodyweightratioswere significantly elevated
in femalesat dosesof 250 ppm andhigher.Kidney/bodyweightratioswere significantly

‘increasedin malerats at dosesof 250 ppm andabove.Male kidneychangeswere
considered to be due to alpha 2U globulin, and therefore not relevant for humans.
Absolute liver weights and liver/body weight ratios were significantly elevated in male
andfemalerats at dosesof 500 and 1000ppm. Hepatocytehypertrophywasohserved
histologically in all animalsat doselevelsof 500 and 1000ppm. All males and five females
at 250 ppm andsevenmale ratsat 100 ppm alsodernonstrated,hepatocytehypertrophy.

‘Total serum proteinwassignificantly elevatedin both sexesat doselevelsof 500 and 1000
ppm andmaybe due to thehepatocellularchanges.Serumalbuminwassignificantly
increased in all animals at the top dose level. If the hepatocyte hypertrophy observed is
considered to be an adaptive response to a xenobiotic, thentheNOAEL for this study js
iob ppm (13).’

PCBTF Toxicity Summary Page5 BCG-OX-46 11/98



GENOTOXICIT’(

Amestest.PCBTFwastestedfor mutagenicactivity at concentrationsof 0.1 ul to 10 ul per
platein severalstrainsof S. tvphimurium, S. cerevisiae,andE - coli. Therewasno
mutagenicresponseeitherwith or without S9metabolicactivation (19).

In a studywhichwasdesignedto detectmutagenicsubstancesin the urine from PCBTIF-
treated mice, groups of mice were administered PCBTFi_p. in 50, 167, or 500 mg/kgdoses
for two days.Urine wascollectedat theendof the secondday andaddedin 0.1, 0.2, or 0.3
ml amountsto platescontainingS. tvphimurium to determine if mutagenic substances
werepresent.Therewasno increasein the mutantfrequencyof plateswith the urine from
PCBTF-treated animals when compared to the control, indicating that PCBTFis not~
metabolizedto urine-excretablemutagerticsubstancesin the mouse(20).

Sister-chromatid-exchangesin mouselymphomacells. PCBTFwastestedfor its ability to
induce sister-chromatid-exchanges (SCEs) in mouselymphomacells.PCBTFinduced
SCEsin a statisticallysignificantmannerbothwith andwithout 59 metabolicactivation
at dosesrangingfrom 0.0Q25uliml to 0.04ul/ml (equivalentto 2.5-40ug/ml). Additionally,
in the assaywhich did not incorporatemetabolicactivation,a dose-responseeffectwas
observed (21). A clearly defined dose responsewasnot obtainedwith metabolicactivation.

Mouselymphomacell forward mutationassay.In a mouselymphoma cell forward
mutationassay,PCBTFwasusedin dosesrangingfrom 0.78nllml to 400 nllml
(equivalent to 0.78-400 ug/ml). PCBTFdid not inducean increasein mutationsin the
mouse lymphoma cells (with or without metabolicactivation)whencomparedto the
controls(22). Doseshigherthan 50 nllml (50ug/ml) with andwithout activationkilled all
the cells within 24 hoursof treatment.

im vitro mouseBALB/3T8 transformationassay.PCBTFwastestedfor its ability to
transformmouseBALB/3T3 cells.At concentrationsrangingfrom 0.1 nllml to 40 nllml (.1
-40ug/ml), PCBTFdid not induceanytransformedfoci andthereforeis considered
inactive(23). The concentrationrangecorrespondedto a survival rangeof approximately
50 to 80%in a preliminarycytotoxicity test.

Chromosomeaberrationstudy.PCBTFwasadministeredin dosesrangingfrom 0.2 nllml
to 200 n]Jml (0.2to 200 ug/ml) in an in vitro assaywhich detectschromosomeaberrations
in Chinesehamsterovarycells. PCBTFdid not inducesignificantincreasesin
chromosome aberrations in cells (either with or without metabolic activation) when
comparedto the controls(24).

Aim piu~cytogeneticsassay.In an in vivo cytogenetics assay, groups of 5 male and 5 female
Sprague-Dawley rats were administered a single oral dose of 0 (corn oil), 0.5, 1.7, or 5
mI/kg PCBTF dilutedin cornoil. Bonemarrow cellswere collectedfrom the rats at 6, 24,
and 48 hours after dosing and examined for chromosome aberrations. PCBTFdid not
induce any chromosome aberrations (25).
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A 48-hourLC50 on daphnidswasconductedusingconcentrationsof 1.8, 3.2, 5.6, 10.0 and
18.0mg/i PCBTF,with water andacetone/solventcontrols.The LC50 wasdeterminedto
be 12.4mg/i with a NOAEL of 5.6 mg/i (33).
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METHYLENE CHLORIDE

MSDSNumber: M4420 --- EffectiveDate,: 03/01/97

1. Product Identification

Synonyms:MC; Dichioromethane (DCM); Methylenedichioride; Methylene bichloride;
Methanedichioride
CAS No.: 75-09-2
Molecular Weight: 84.93
ChemicalFormula: CH2CI2
Product Codes:9264,9266,9315, 9324, 9329,9330, 9341,9348, Q480

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

Methylene Chloride 75-09-2 lO0~ Yes

3. Hazards Identification

EmergencyOverview

WARNING! HARMFUL IF SWALLOWED, INHALED OR ABSORBED
THROUGH SKIN. AFFECTSCENTRAL NERVOUS SYSTEM, LIVER,
CARDIOVASCULAR SYSTEM, AND BLOOD. CAUSESIRRITATION TO
SKIN, EYES AND RESPIRATORY TRACT. SUSPECTCANCER HAZARD.
MAY CAUSE CANCER. Risk of cancer dependson level and duration of exposure.

J.T. BakerSAF-T-DATA~~~Ratings(Providedherefor yourconvenience)
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HealthRating:3 - Severe(CancerCausing)
FlammabilityRating: I - Slight
ReactivityRating: 1 - Slight
ContactRating: 2 - Moderate
LabProtectiveEquip: GOGGLES& SHIELD;LAB COAT& APRON; VENTHOOD;
,PROPERGLOVES
StorageColor Code:Blue (Health)

Potential Health Effects

Inhalation:
Causesirritation to respiratorytract.Hasastrongnarcoticeffectwith symptomsof
mentalconftision, light-headedness,fatigue,nausea,vomiting andheadache.Causes
formationof carbonmonoxidein bloodwhich affectscardiovascularsystemandcentral
nervoussystem.Continuedexposuremaycauseincreasedlight-headedness,staggering,
unconsciousness,andevendeath.Exposuremaymakethe symptomsof angina(chest
pains)worse.

Ingestion:
Maycauseirritation of thegastrointestinaltractwith vomiting. If vomiting resultsin
aspiration,chemicalpneumoniacouldfollow. Absorptionthroughgastrointestinaltract
mayproducesymptomsof centralnervoussystemdepressionrangingfrom light
headednessto unconsciousness.

SkinContact:
Causesirritation, rednessandpain.Prolongedcontactcancauseburns.Liquid degreases
theskin. May beabsorbedthroughskin.

Eye Contact:
Vaporscancauseeyeirritation. Contactcanproducepain,inflammationandtemporal
eyedamage.

Chronic Exposure:
Cancauseheadache,mentalconffision,depression,liver effects,kidneyeffects,
bronchitis,lossofappetite,nausea,lackofbalance,and visualdisturbances.Cancause
dermatitisuponprolongedskin contact.Methylenechloridemay causecancerin
humans.

Aggravation of Pre-existingConditions:
Personswith pre-existingskin disorders,eyeproblems,impairedliver, kidney,
respiratoryor cardiovascularfunctionmaybe moresusceptibleto theeffectsof this
substance.

4. First Aid Measures

Inhalation:
Removeto freshair. If not breathing,give artificial respiration.If breathingis difficult,
give oxygen.Getmedicalattention.

Ingestion:
If swallowed,DO NOTINDUCE VOMITING. Give largequantitiesof water.Never
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give anythingby mouthto anunconsciousperson.Get medicalattentionimmediately.

Skin Contact:
Immediatelyflush skinwith plentyof soapandwaterfor at least15 minuteswhile
removingcontaminatedclothing and shoes.Getmedicalattention.Washclothingbefore
reuse.Thoroughlycleanshoesbeforereuse.

Eye Contact:
Immediatelyflush eyeswith plenty ofwaterfor atleast15 minutes,lifting lower and
uppereyelidsoccasionally.Getmedicalattentionimmediately.

5. Fire Fighting Measures

Fire:
Autoignition temperature:556C (1033F)Flammablelimits in air % by volume: lel: 12;
uel: 23 Formsflammablevapor-airmixturesaboye100C (212F).

Explosion:
Concentratedcanbe ignitedby ahigh intensityignition source.Vapormayform
flammablemixture in atmospherethat containsahighpercentageof oxygen.Sealed
containersmayrupturewhenheated.

Fire Extinguishing Media:
Dry chemical,foamor carbondioxide. Waterspraymaybe usedto keepfire exposed
containerscool.

SpecialInformation:
In theeventofafire,wearfull protectiveclothing andNIOSH-approvedself-contained
breathingapparatuswith full facepieceoperatedin thepressuredemandorotherpositive
pressure‘mode. Combustionby-productsincludephosgeneandhydrogenchloridegases.
Structuralfirefighters’ clothingprovidesonly limited protectionto thecombustion
productsofthismaterial.

6. Accidental ReleaseMeasures

Ventilate area of leakor spill. Removeall sourcesofignition. Wearappropriatepersonal
protectiveequipmentasspecifiedin Section8. Isolatehazardarea.Keepunnecessary
andunprotectedpersonnelfrom entering.Containandrecoverliquid whenpossible.Use
non-sparkingtoolsandequipment.Collect liquid in anappropriatecontaineror absorb
with an inert material (e. g., vermiculite, dry sand, earth), and place in a chemical waste
container.Do notusecombustiblematerials,suchassawdust.Donot flush to sewer!US
Regulations(CERCLA) requirereportingspills andreleasesto soil, waterand air in
excessofreportablequantities.Thetoll freenumberfor theUS CoastGuardNational
ResponseCenteris (800) 424-8802.

7. Handling and Storage

Keepin atightly closedcontainer,storedin a cool, dry,ventilatedarea.Protectagainst
physicaldamage.Isolatefrom anysourceofheator ignition. Outsideor detachedstorage
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is recommended.Containersof thismaterialmaybe hazardouswhenempty sincethey
retainproductresidues(vapors,liquid); observeall warningsandprecautionslisted for
theproduct.To minimizedecomposition,all storagecontainersshouldbe galvanizedor
linedwith aphenoliccoating.Thismaterialmaycorrodeplasticandrubber.Wearspecial
protectiveequipment(Sec.8) for maintenancebreak-inorwhereexposuresmayexceed
establishedexposurelevels.Washhands,face,forearmsandneckwhenexiting restricted
areas.Shower,disposeof outerclothing,changeto cleangarmentsat theendof theday.
Avoid cross-contaminationof streetclothes.Washhandsbeforeeatingand do noteat,
drink, or smoke in workplace. OdorThreshold:205 - 307ppm.Theodorthreshaldonly
servesasawarningofexposure;not smellingit doesnot meanyouarenot being
exposed.

8. Exposure Controls/Personal Protection

Airborne ExposureLimits:
MethyleneChloride(Dichloromethane):- OSHA PermissibleExposureLimit (PEL) - 25
ppth (TWA), 125 ppm (STEL), 12.5 ppm (8-hourTWA - Action Level) - ACGIH
ThresholdLimit Value (TLV) - 50 ppm (TWA), A2 - suspectedhumancarcinogen.

Ventilation System:
A systemof localand/orgeneralexhaustis recommendedto keepethployeeexposures
below theAirborneExposureLimits. Local exhaustventilationis generallypreferred
becauseit cancontroltheemissionsofthe contaminantat its source,preventing
dispersionof it into the generalworkarea.Pleasereferto theACGIH document,
Industrial Ventilation, A ManualofRecommendedPractices , most recent edition, for
details.

PersonalRespirators (NIOSH Approved):
If theexposurelimit is exceeded,wearasuppliedair, full-facepiecerespirator,airlined
hood,orfull-facepieceself-containedbreathingapparatus.Thecartridgesrecommended
for this material have a predicted service of less than 30 minutes at concentrations often
times(lOx) theexposurelimits. Actual servicelife will vary considerbly,dependingon
concentration levels, temperature, humidity, and work rate. This substance has poor
warningproperties.

Skin Protection:
Wearimperviousprotectiveclothing, includingboots,gloves, labcoat,apronor
coveralls,asappropriate,to preventskin contact.Neopreneis arecommendedmaterial
for personalprotectiveequipment.Naturalrubberandpolyvinyl chlorideARE NOT
recommendedmaterialsfor personalprotectiveequipment.

Eye Protection:
Usechemicalsafetygogglesand/orafull faceshieldwheresplashingis possible.
Maintaineyewashfountainandquick-drenchfacilities in work area.

Other Control Measures:
Do not use closed circuit rebreathing system employing soda lime or other carbon
dioxide absorberbecauseofformationoftoxic compoundscapableof producingcranial
nerveparalysis.SeeOSHA Standardfor medicalsurveillance,recordkeeping,and
reportingrequirementsfor methylenechloride(29 CFR1910.1052).

9. Physical and Chemical Properties
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Appearance:
Clear,colorlessliquid.

Odor:
Chloroform-like odor.

Solubility:
1.32 gm/I 00 gui water~ 20C.

SpecificGravity:
1.33 @ l5C/4C

pH:
No informationfound.

% Volatiles by volume @ 21C (70F):
100

Boiling Point:
39.8C (lO4F)

Melting Point:
-97C (-143F)

Vapor Density (Air=1):
2.9

Vapor Pressure(mm Hg):
350@20C(68F)

Evaporation Rate (BuAc=1):
27.5

10. Stability and Reactivity

Stability:
Stableunderordinaryconditionsof useandstorage.

Hazardous DecompositionProducts:
Emits highly toxic fumesof phosgene when heated to decomposition. Decomposes in a
flame or hot surface to form toxic gasphosgeneand corrosivemistsofhydrochloricacid.
Carbondioxide andcarbonmonoxidemayform whenheatedto decomposition.

Hazardous Polymerization:
Will not occur.

Incompatibilities:
Strongoxidizers,strong caustics,plastics,rubber,nitric acid,water+ heat,and
chemicallyactivemetals,suchasaluminumandmagnesiumpowder,sodium,potassium,
andlithium. Avoid contactwith openflamesandelectricalarcs.Liquid methylene
chloridewill attacksomeformsof plastics, rubber,andcoatings.

Conditions to Avoid:
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Moisture,heat,flames,ignition sourcesandincompatibles.

11. Toxicological Information

Toxicological Data:
Dichioromethane:Oral ratLD5O: 1600mg.Jkg;inhalationrat LC5O: 52 gm/m3;
investigatedasa tumorigen,miltagen,reproductiveeffector.

Reproductive Toxicity:
Dichloromethanehasbeenlinked to spontaneousabortionsin humans.

\Cancer Lists\
---NTP Carcinogen---

Ingredient Known Anticipated IARC Category

Methylene Chloride (75-09-2) No Yes 25

12.Ecological Information

Environmental Fate:
Whenreleasedinto thesoil, this materialmayleachinto groundwater.Whenreleased
into the soil, this material is expected to quickly evaporate. Whenreleasedinto water,
this materialmay biodegradeto amoderateextent.Whenreleasedto water,this material
is expectedto quickly evaporate.This materialhasalog octanol-waterpartition

• coefficientof lessthan 3.0. This materialis not expectedto significantly bioaccumulate.
Whenreleasedinto theair, this materialmaybemoderatelydegradedby reactionwith
photochemicallyproducedhydroxyl radicals.Whenreleasedinto the air, thismaterialis
expectedto haveahalf-life of greaterthan30 days.Whenreleasedinto the air, this
materialmaybe removedfrom theatmosphereto amoderateextentby wet deposition.

Environmental Toxicity:
• The LC5O/96-hour values for fish are over 100 mg/l. This material is not expected to be

toxic to aquaticlife.

13. DisposalConsiderations

Whatevercannotbesavedfor recoveryor recyclingshouldbehandledashazardous
wasteandsentto aRCRA approvedincineratorordisposedin aRCRAapprovedwaste
facility. Processing,useor contaminationof this productmaychangethewaste
managementoptions. Stateandlocal disposalregulationsmaydiffer from federal
disposalregulations.Disposeof containerandunusedcontentsin accordancewith
federal,stateandlocal requirements.

14. Transport Information

Domestic (Land, D.O.T.)

ProperShippingName:DICHLOROMETHANE
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HazardClass:6.1
• UN/NA: UN1593

PackingGroup:III
Informationreportedforproduct/size:56L

International (Water, I.M.O.)

ProperShippingName:DICHLOROMETHLANE
HazardClass:6.1
UN/NA: UN1593
PackingGroup: III
Informationreportedforproduct/size:S6L

International (Air, LC.AO.)

ProperShippingName:DICHLOROMETHANE
HazardClass:6.1
UNINA:UN1593
PackingGroup: III
Informationreportedfor product/size:56L

15. Regulatory Information

\Chenical Inventory Status - Part l\

Ingredient TSCA EC Japan Australia

Methylene Chloride (75-09-2) Yes Yes Yes Yes

\Chemical Inventory Status - Part 2\
- - Canada -

Ingredient Korea DSL NDSL Phil.

Methylene Chloride (75-09-2) Yes Yes No Yes

\Federal, State & International Regulations - Part l\
•-5AP.A 302- SARA 313

Ingredient RQ TPQ • List Chemical Catg.

Methylene Chloride (75-09-2) No No Yes No

\Federal, State & International Regulations - Part 2\
-RCRA- -TSCA-

Ingredient CERCLA 261.33 8(d)

Methylene Chloride (75-09-2) • 1000 tJOSO No

Chemical Weapons Convention: No TSCA 12(b) : No CDTA: No
• • SARA 311/312: Acute: Yes Chronic: Yes Fire: No Pressure: No

Reactivity: Mo (Pure / Liquid)

Prop 65:
THIS PRODUCTCONTAiNS A CHEMICAL(S) KNOWN TO THE STATE OF
CALIFORNIA TO CAUSE CANCER.

Australian HazchemCode: 2Z
Poison Schedule: S5
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WHMIS:
This MSDS hasbeenpreparedaccordingto thehazardcriteriaofthe ControlledProducts
Regulations(CPR)andtheMSDScontainsall ofthe informationrequiredby theCPR.

16. Other Information

NFPA Ratings: Health: 2 Flammability: I Reactivity: 0

Label Hazard Warning:
WARNING! HARMFUL IF SWALLOWED, INHALED ORABSORBEDTHROUGH
SKIN.AFFECTSCENTRAL NERVOUS SYSTEM,LIVER, CARDIOVASCULAR
SYSTEM,AND BLOOD. CAUSESIRRITATION TO SKIN, EYES AND
RESPIRATORYTRACT. SUSPECTCANCERHAZARD.MAY CAUSECANCER.
Risk ofcancerdependson level anddurationof exposure.

Label Precautions:
Donotbreathevapor.Keepcontainerclosed.Useonly with adequateventilation.Wash
thoroughly after handling. Keep away from heat and flame. Do not get in eyes,on skin,
or on clothing.

Label First Aid:
If swallowed,DO NOT INDUCE VOMITING. Give largequantitiesof water.Never
give anythingby mouthto an unconscious person. If inhaled, remove to fresh air. If not
breathing,giveartificial respiration.If breathingis difficult, give oxygen. In caseof
contact,immediatelyflush eyesorskin with plenty of waterfor at least15 minuteswhile
removingcontaminatedclothing andshoes.Washclothingbeforereuse.In all cases,get
medicalattention.

Product Use:
LaboratoryReagent.

Revision Information:
Pure.New 16 sectionMSDS format, all sectionshavebeenrevised.

Disclaimer:
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Mallinckrodt Baker, Inc. provides the information contained herein in goodfaith
• but makesno representationasto its comprehensivenessor accuracy.This

document is intended only as a guide to theappropriate precautionary handling of
the material by a properly trained personusing this product Individuals receiving

• the information must exercisetheir independentjudgment in determining its
• appropriatenessfor a particular purpose.MALLINCKRODT BAKER, INC.

MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESSOR
IMPLIED, INCLUDING WETHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, F1TNESSFOR A PARTICULAR PURPOSEWITH
RESPECT TO THE INFORMATION SETFORTH HEREIN OR THE
PRODUCT TO WHICH THE INFORMATION REFERS.ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION.

Prepared by: StrategicServicesDivision
PhoneNumber:(314)539-1600(U.S.A.)
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HAZARDOUSSUBSTARCEFACT SHEET

CommonName: METHYLENECHLORIDE

RTK substancenumber: 1255
Date:February1989 Revision: November1995

HAZARD SUMMARY
* MethyleneChloride canaffectyou whenbreathedin and

by passingthroughyour skin.
* Methylene Chloride should be handled as a

CARCINOGEN--WITHEXTREMECAUTION.
* Liquid or vaporcan irritate andburn theeyesand skin.
* BreathingMethyleneChloride can irritate the noseand

throat.
* Breathing Methylene Chloride can irritate the lungs

causing coughing and/or shortnessof breath. Higher
exposurescan cause a build-up of fluid in the lungs
(pulmonary edema),a medical emergency,with severe
shortnessof breatL

* High exposure can cause headache,nausea, fatigue,
dizziness,drowsinessandunconsciousness.

* MethyleneChloridemay damagethe liver andbrain, and
causebronchitisto devblop.

IDENTIFICATION
Methylene Chloride is a colorless volatile liquid with a
pleasantodor. It is used in food, furniture and plastics
processing,andpaintremovers.

REASON FOR CITATION
* MethyleneChloride is on the HazardousSubstanceList

becauseit is regulatedby OSHA and cited by ACGIH,
NTP, NIOSH, DOT, DEP, NFPA, IARC, HHAG and
EPA.

* This chemicalis on the Special HealthHazardSubstance
List becauseit is a CARCINOGEN, MUTAGEN and
TERATOGEN.

* Definitionsareprovidedon page5.

HOW TO DETERMINE IF YOU ARE BEII4G
EXPOSED
The New JerseyRight to Know Act requiresmost employers
to label chemicals in the workplace and requires public
employersto provide their employeeswith information and
training concerning chemical hazards and controls. The
federal OSHA HazardCommunicationStandard,1910.1200,
requires private employersto provide similar training and
information to their employees.

* Exposureto hazardoussubstancesshould be routinely
evaluated. This may include collecting air samples.
UnderOSHA 1910.20,you have a legal right to obtain
copiesof samplingresultsfrom your employer.

* If you think you are experiencingany work-relatedhealth
problems,seea doctor trained to recognizeoccupational
diseases.Takethis FactSheetwith you.

* ODORTHRESHOLD= 160 ppm.
* The range of acceptedodor threshold values is quite

broad. Cautionshouldbeusedin relying on odoraloneas

a warningof potentiallyhazardousexposures.

WORKPLACEEXPOSURELIMITS
OSHA: • The legal permissible exposure limit (PEL) is

500 ppm averagedover an S-hour workshift,
with an acceptableceiling level of 1,000 ppm
and a maximum peak concentration of
2,000 ppm for 5 minutesin any2-hourperiod.

NIOSH: Recommends that occupational exposure to
carcinogensbe limited to the lowest feasible

•concentration.

ACGIH: The recommendedairborne exposure limit is
50 ppmaveragedoveran8-hourworkshift.

* MethyleneChloride is a POSSIBLECARCINOGEN in

humans. There may be no safe level of exposureto a
carcinogen,soall contactshouldbe reducedto the lowest
possiblelevel.

* The above exposurelimits are for gj~ky~is~y. When
skin contact also occurs,you may be overexposedeven
thoughair levelsarelessthanthe limits listedabove.

WAYS OF REDUCING EXPOSURE
* Wherepossible,encloseoperationsand use local exhaust

ventilationat the siteof chemicalrelease. If local exhaust
ventilationor enclosureis not used,respiratorsshouldbe
worn.

~ Wearprotectivework clothing.
* Wash thoroughly immediately after exposure to

MethyleneChlorideandat theend of the workshift.
* Post hazardand warning information in the work area.

Communicate all information on the health and safety
hazardsof Methylene Chloride to potentiallyexposed
workers.

CAS Number:
DOTNumber:

75.Q9-2

UN 1593
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This Fact Sheetis a summarysource of information of ~ll
potential andmostseverehealthhazardsthat mayresultfrom
exposure. Duration of exposure, concentration of the
substanceand other factors will affect your susceptibilityto
any ofthepotentialeffectsdescribedbelow.

HEALTH HAZARD ThWORMATION

AcuteHealth Effects
The following acute (short-term) health effects may occur
immediately or shortly after exposure to Methylene
Chloride:

* Liquid or vaporcanirritate andbumthe eyesand skin.
* BreathingMethyleneChloride can irritate the nose and

throat.
* Breathing Methylene Chloride can irritate the lungs

causing coughing and/or shortnessof breath. Higher
exposurescan cause a build-up of fluid in the lungs
(pulmonary edema),a medical emergency,with severe
shortnessofbreath.

* High exposure can cause headache,nausea, fatigue,
dizziness,drowsinessandunconsciousness.

Chronic Health Effects
The following chronic(long-term) healtheffectscanoccurat
sometimeafterexposuretoMethyleneChloride and canlast
formonthsor years:

CancerHazard
* Methylene Chloride may be a CARCINOGEN in

humanssinceit has beenshown to causeliver and lung
cancerin animals.

* Many scientistsbelievethereis no safe level of exposure
to a carcinogen. Such substancesmay also have the
potentialfor causingreproductivedamagein humans.

ReproductiveHazard
* There is limited evidence that Methylene Chloride

causesspontaneousabortionsin femaleworkers.

Other Long-Term Effects
* Repeatedexposuresmaycausebronchitis to developwith

cough,phlegm,and/orshortnessof breath.
* Long-term exposure may damage the brain, causing

memory loss, poor coordination, and reducedthinking
ability.

* MethyleneChloride maydamagethe liver.

MEDICAL

Medical Testing
Before beginningemploymentandat regulartimesafter that,
the following are recommended:

* Lung function tests.

If symptoms develop or overexposureis suspected,the
Thllowingmay be useful:

* Considerchestx-ray afteracuteoverexposure.
* Liver function tests.
* Interview for brain effects, including recent memory,

mood(irritability, withdrawal), concentration,headaches,
malaiseand altered sleeppatterns. Consider cerebellar,
autonomic and peripheral nervous system evaluation.
Positiveandborderline individualsshouldbereferredfor
neuropsychologicaltesting.

Any evaluationshouldinclude a careful history of pastand
presentsymptomswith an exam. Medical teststhat look for
damage already done are not a substitute for controlling
exposure.

Requestcopies of your medical testing. You have a legal
rightto this information underOSHA 1910.20.

Mixed Exposures
Becausesmoking can causeheartdisease,as well as lung
cancer, emphysema,and other respiratoryproblems,it may
worsen respiratoryconditionscausedby chemical exposure.
Even if you havesmokedfor a long time, stoppingnow will
reduceyourrisk of developinghealthproblems.

Conditions Made Worse By Exposure
Personswith heartpain (angina),significant coronaryartery
diseaseor significantanemiamaybeat increasedrisk.

WORKPLACE CONTROLS AND PRACTICES

Unless a less toxic chemical can be substituted for a
hazardoussubstance,ENGINEERING CONTROLSare the
mosteffectivewayof reducingexposure.The bestprotection
is to enclose operations and/or provide local exhaust
ventilation at the site of chemical release. Isolating
operationscan also reduceexposure. Using respiratorsor
protective equipment is less effective than the controls
mentionedabove,but is sometimesnecessary.
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In evaluating the controls present in your workplace,
consider:(I) how hazardousthe substanceis, (2) how much
of the substanceis releasedinto the workplace and (3)
whetherharmful skin or eye contact could occur. Special
controlsshouldbeinplacefor highly toxic chemicalsor when
significant skin, eye, or breathingexposuresarepossible.

In addition, the following controlsare recommended:

* Where possible, automaticallypump liquid Methylene

Chloride from drums or other storage containers to
processcontainers.

* Specific engineeringcontrols are recommendedfor this
chemical by NIOSH. Refer to the NIOSH criteria
document:OccupationalExposureto MethyleneChloride
#76-138.

Good WORK PRACTICEScan help to reducehazardous
exposures.Thefollowing workpracticesare recommended:

* Workers whose clothing has been contaminatedby

Methylene Chloride shouldchange into clean clothing
promptly.

* Contaminatedwork clothes should be laundered by
individuals who havebeen informed of the hazardsof
exposuretoMethyleneChloride.

* Eye wash fountainsshouldbe provided in the immediate
work areafor emergencyuse.

* If there is the possibility of skin exposure,emergency
showerfacilities shouldbeprovided.

* On skin contactwith MethylencChloride, immediately
washor showerto removethe chemical. At theendof the
workshift, wash any areas of the body that may have
contactedMethylene Chloride, whether or not known
skincontacthasoccurred.

* Do not eat, smoke,or drink whereMethyleneChloride is
• handled,processed,or stored,since the chemical can be

swallowed. Wash hands carefully before eating or
smoking.

PERSONALPROTECTIVEEQUIPMENT

WORKPLACE CONTROLS ARE BETTER THAN
PERSONAL PROTECTIVE EQUIPMENT. However, for
somejobs (such as outsidework, confinedspaceentry, jobs
done only once in a while, or jobs done while workplace
controls are being installed), personalprotectiveequipment
maybe appropriate.

The following recommendationsare only guidelinesand may
not apply to everysituation.

Clothing
* Avoid skin contact with Methylene Chloride. Wear

solvent-resistantgloves and clothing. Safety equipment
suppliers/manufacturerscanprovide recommendationson
the most protective glove/clothing material for your
operation.

* All protectiveclothing (suits, gloves,footwear,headgear)

should be clean, available each day, and put on before
work.

* Safety equipment manufacturersrecommend Polyvinyl
Alcoholasfair to goodprotectivematerials.

Eye Protection
* Eyeprotectionisincludedin the recommendedrespiratory

protection.

Respiratory Protection
IMPROPERUSE OF RESPIRATORSIS DANGEROUS.
Such equipmentshouldonly be used if the employerhasa
written programthattakesinto accountworkplaceconditions,
requirementsfor worker training, respirator fit testing and
medicalexams,asdescribedin OSHA 1910.134.

* Wherethepotentialexistsfor exposuresover 50 ppm, use

a MSHA!NIOSH approvedsupplied-airrespiratorwith a
full facepieceoperated in a pressure-demandor other
positive-pressuremode. For increasedprotectionuse in
combination with an auxiliary self-containedbreathing
apparatus operated in a pressure-demandor other
positive-pressuremode.

* Exposureto 5,000ppm is immediately dangerousto life
and health. If the possibility of exposuresabove
5,000 ppm exists, use a MSHA/NIOSH approved self
contained breathing apparatus with a full facepiece
operated in continuousflow or other positive pressure
mode.

QUESTIONS AND ANSWERS

Q: If I have acute health effects, will I later get chronic
healtheffects?

A: Not always. Most chronic (long-term) effects result
from repeatedexposuresto a chemical.

Q: Can I get long-term effects,without ever having short-
term effects?

A: Yes, becauselong-termeffectscanoccur from repeated
exposuresto a chemical at levels not high enoughto
makeyouimmediatelysick.

Q: What are my chancesof gettingsick when I havebeen
exposedto chemicals?

A: The likelihood of becoming sick from chemicals is
increasedas the amount of exposureincreases.This is
determinedby the length of time and the amount of
materialto which someoneis exposed.

Q: Whenarehigherexposuresmore likely?
A: Conditions which increaserisk of exposure include

physical and mechanical processes(heating, pouring,
spraying,spills and evaporationfrom largesurfaceareas
such as open containers), and “confined space”
exposures(working insidevats, reactors, boilers, small
rooms,etc.).
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Q: Is the risk of getting sick higher for workers than for
communityresidents?

A: Yes. Exposuresin the community, except possibly in
casesof fires or spills, are usually much lower than
thosefound in the workplace. However,peoplein the
community may be exposedto contaminatedwater as
well as to chemicalsin the air over long periods.
Becauseof this, and becauseof exposureof childrenor
peoplewho are already ill, community exposuresmay
causehealthproblems.

Q: Don’t all chemicalscausecancer?
A: No. Most chemicalstestedby scientistsare notcancer-

causing.

Q: Should I be concemedif a chemical causescancer in
animals?

A: Yes. Most scientistsagreethat a chemical that causes
cancer in animals should be treated as a suspected
humancarcinogenunlessprovenotherwise.

Q: But don’t they testanimalsusingmuchhigherlevels of a
chemicalthanpeopleusuallyareexposedto?

A: Yes. That’s so effects can be seenmore clearly using
fewer animals. But high dosesalonedop’t causecancer
unlessit’s a canceragent. In fact, a chemicalthat causes
cancerin animals at high dosescould causecancerin

• humansexposedtolow doses.

Q: Who is at the greatestrisk from reproductivehazards?
A: Pregnantwomenare at greatestrisk from chemicalsthat

haiti the developingfetus. However, chemicalsmay
affect the ability to have children, so both men and
womenof childbearingageare at high risk.

The followinginformation is availablefrom:

NewJerseyDepartmentof Healthand
SeniorServices

OccupationalDiseaseandInjury Services
Trenton,NJ 08625-0360
(609) 984-1863

IndustrialHygieneInformation
Industrial hygienistsare availableto answeryour questions
regardingthe control of chemical exposuresusing exhaust
ventilation, specialwork practices,goodhousekeeping,good
hygiene practices, and personal protective equipment
including respirators. In addition, they canhelp to interpret
the resultsof industrialhygienesurveydata.

MedicalEvaluation
• If you think you are becomingsick becauseof exposureto
chemicalsat your workplace,you may call a Departmentof
Health and Senior Servicesphysicianwho canhelpyou find
the servicesyouneed.

PublicPresentations
Presentationsand educational programs on occupational
healthor theRight to Know Act can be organizedfor labor
unions,tradeassociationsandothergroups.

Right to KnowInformationResources
The Right to Know Infoline (609) 984-2202 can answer
questionsabout the identity and potential health effects of
chemicals, list of educational materials in occupational
health,referencesusedtopreparethe Fact•Sheets,preparation
of the Right to Know survey, education and training

•programs, labeling requirements, and general information
regarding the Right to Know Act. Violations of the law
shouldbereportedto (609)984-2202.
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DEFINITIONS

ACGIH is the American Conference of Govemmental A mutagenis a substancethat causesmutations.A mutation
Industrial Hygienists. It recommendsupper limits (called is a changein the geneticmaterial in a body cell. Mutations
TLV5) for exposureto workplacechemicals. canlead tobirth defects,miscarriages,or cancer.

A carcinogenis a substancethat causescancer. NAERG is the North American Emergency Response
Guidebook.It wasjointly developedby TransportCanada,the

The CAS number is assignedby the Chemical Abstracts United States Department of Transportation and the
Serviceto identi~’a specificchemical. Secretariatof CommunicationsandTransportationof Mexico.

It is a guidefor first respondersto quickly identiñ’ the specific
A combustiblesubstanceis a solid, liquid or gas that will or generic hazardsof material involved in a transportation
bum. incident, and to protect themselvesand the general public

during the initial responsephaseof the incident.
A corrosive substanceis a gas, liquid or solid that causes
irreversible•damageto humantissueor containers. NC is the National Cancer Institute, a federal agency that

determinesthe cancer-causingpotentialof chemicals.
DEP is the New Jersey Department of Environmental
Protection. NFPA is theNationalFire ProtectionAssociation. It classifies

substancesaccordingto theirfire andexplosionhazard.
DOT is the Departmentof Transportation,the federalagency
thatregulatesthe transportationof chemicals. NIOSH is the National Institute for OccupationalSafety and

Health. It testsequipment,evaluatesand approvesrespirators,
EPA is the EnvironmentalProtection Agency, the federal conductsstudiesof workplacehazards,andproposesstandards
agencyresponsiblefor regulatingenvironmentalhazards. to OSHA.

A fetusis an unbornhuman oranimal. NTP is the National Toxicology Program which tests

chemicalsandreviewsevidencefor cancer.
A flammablesubstanceis a solid, liquid, vapor or gas that
will ignite easilyand burnrapidly. OSHA is the OccupationalSafety andHealthAdministration,

which adoptsandenforceshealthandsafetystandards.
The flash point is the temperatureat which a liquid or solid
givesoff vaporthat canform aflammablemixture with air. PEOSHA is the Public EmployeesOccupationalSafet~yand

HealthAct, a statelaw which setsPELs for NewJerseypublic
RHAG is the HumanHealthAssessmentGroupof the federal employees.
EPA.

ppmmeanspartsof a substancepermillion partsof air. It is a
IARC is the IntemationalAgency for Researchon Cancer,a measureof concentrationby volume in air.
scientific group that classifies chemicalsaccordingto their
cancer-causingpotential. A reactivesubstanceis a solid, liquid or gas that releases

• energyundercertainconditions.
A miscible substanceis a liquid or gas that will evenly
dissolveinanother. A teratogen is a substancethat causes birth defects by

damagingthe fetus.
mg/rn3 meansmilligrams of a chemical in a cubic meter of
air. hisameasureof concentration(weight/volume). TLV is the ThresholdLimit Value, the workplaceexposure

• limit recommendedby ACGIH.
MSHA is the Mine Safety and Health Administration, the
federal agency that regulatesmining. It also evaluatesand The vaporpressureis a measureof how readily a liquid or a
approvesrespirators. solid mixes with air at its surface. A higher vaporpressure

• indicatesa higher concentrationof the substancein air and
thereforeincreasesthe likelihoodofbreathingit in.
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Hazard Rating Key: Ominimal; !=slight; 2moderate;
3serious;4=severe

FIRE HAZARDS

* MethyleneChlorideis notcombustiblebutMAY FORM A

FLAMMABLE MIXTURE WITH AIR.
* POISONOUS GASES ARE PRODUCED IN FIRE,

including HydrogenChlorideandPhosgene.
* Extinguish fire using an agent suitable for type of

surroundingfire. MethyleneChlorideitself doesnotbum.
* If employeesareexpectedto fight fires, theymustbetrained

andequippedasstatedin OSHA 1910.156.

SPILLS AND EMERGENCIES

If MethyleneChloride is spilled or leaked,take the following
steps:

* Restrictpersonsnotwearingprotectiveequipmentfrom area

ofspill or leakuntil clean-up is complete.
* Removeall ignition sources.
* Ventilate areaof spill or leak.
* Absorb liquids in vermiculite, dry sand,earth, or a similar

materialanddepositin sealedcontainers.
* It may be necessaryto contain and disposeof Methylene

Chloride as a HAZARDOUS WASTE. Contact your
Departm~ntof Environmental Protection (DEP) or your
regional office of the federal Environmental Protection
Agency(EPA) for specific recommendations.

* If employeesare requiredto clean-upspills, they must be
properlytrainedand equipped. OSHA 1910.120(q)maybe
applicable.

FOR LARGE SPILLS AND FIRES immediatelycall your fire
department.You canrequestemergencyinformation from the
following:

CHEMTREC: (800)424-9300
NJDEPHOTLINE: (609)292-7172

HANDLING AND STORAGE

* Prior to working with MethyleneChloride you shouldbe

trainedon its properhandling andstorage.
* Methylene Chloride is not compatible with ALKALI

METALS, ALUMINUM orHEAT.
* Store in tightly closedcontainersin a cool, well-ventilated

areaaway from HEAT andMOISTURE.

FIRST AID

In NJ POISONINFORM’ArIO/V 1-800-962-125.3

Eye Contact
* Immediately flush with large amountsof water for at least

15 minutes,occasionallylifting upperandlowerlids.

Skin Contact
* Quickly removecontaminatedclothing. Immediately wash

area with large amountsof soap and water. Seekmedical

attentionimmediately.

Breathing
* Removethepersonfrom exposure.
* Begin rescuebreathingif breathinghasstoppedandCPRif

heartactionhasstopped.
* Transferpromptlyto a medicalfacility.
* Medical observationfor 24-48 hours is advisedfor higher

exposuressincea delay in fluid build-up in the lungscan
occur.

PHYSICAL DATA
Vapor Pressure: 350 mm Hg at 68°F(20°C)

Water Solubility: Insoluble

OTHER COMMONLY USED NAMES

ChemicalName:
Methane,Dichloro-
Other Names:
MethyleneDichloride;AerotheneIvLM

NEW JERSEYDEPARTMENT OFHEALTH AND
SENIORSERVICES

Rightto Know Program
PGBo•x 368, Trenton, NJ 08625-0368
(609)984-2202

CommonName:
DOT Number:
NAERG Code:
CAS Number:

METHYLENECHLORIDE
UN 1593
160
75-09-2

Hazardrating NJDHSS j NFPA

FLAMMABILITY - 1

REACTIVITY - 0

CARCINOGEN
FORMSFLAMMABLE MIXTURE WITH AIR
POISONOUSGASESARE PRODUCEDIN FIRE

Not intendedto be copied and soldfor commercial
purposes.
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OSHA Chemical Sampling Information
Methylene Chloride

L~OSHA Chemical Samoling Information -Table of Contents

General Description ffj~DeflntiQfls’

NAME: Methylene Chloride

SYNONYM(s): Methylenedichioride; Dichlorometharie;Composite
Constituent

IMIS: 1730

CAS: 75-09-2

NIOSH: STECS PASOS0000;47881

DOT: UN1593 FlammableLiquid

DESCRIPTION:

Colorlessliquid with a chloroform-likeodor.
MW:85
BP:104F
VP: 350 mm
MP: -142 F

Exposure Limits

OSHA GENERAL INDUSTRY STANDARDS: 25 ppm TWA; 125 ppm StEL 29
CFR 1910.1052

OSHA CONSTRUCTION INDUSTRY STANDARDS: 500 ppm, 1740 mg/m3
TWA

THRESHOLD LIMIT VALUE: 50 ppm, 174 mg/m3TWA; Appendix A3 I
(ConfirmedAnimal Carcinogenwith Unknown Relevanceto Humans)

RECOMMENDEDEXPOSURELIMIT: PotentialCarcinogen;Lowest Feasible
Concentration

Health Factors

IARC: Group23, possiblycarcinogenicto humans(Dichloromethane)

SYMPTOM(s): Fatigue,weakness,sleepiness,lightheadedness;numb limbs,
tingling; nausea; eye, skin irritation; (carcinogenic)

HEALTHEFFECTS: Chemical anoxia (Metabolic conversion to CO) (HE17)
Cumulative liver damage(HE3) CNS effects/Narcosis(HES); Mutagen(HE2)

http://www.osha-slc.gov/ChemsampdatalCH253450.html 6/30/99
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ORGAN: Skin, CVS, eyes,CNS

Monitoring

SLC1:

MEDIA: CharcoalTube (350/350/350mg sections,20/40 mesh)ANL SOLVENT: Carbon Disulfide

ALT SOLVENT: (99:1) Carbon Disulfide/Dimethylformamide
MAXV: 10 Liters MAXF: 0.05 L/min (TWA)
MIN T: 5 minutes MAX F: 0.05 L/min (Ceiling or STEL)
MIN T: 5 minutes MAX F: 0.05 L/min (Peak)
ANL 1: Gas Chromatography;GC/FID
REF: 2 (OSHA 59)
SAE: 0.11
CLASS: Fully Validated

MEDIA: Carbosieve S-Ill Tube (130/65 mg sections, 60/80 mesh)
ANL SOLVENT: (99:1) Carbon Disulfide/Dimethylformamide
MAX V: 3 Liters MAX F: 0.05L/min (TWA)
MIN T: 5 minutes MAX F: 0.05 L/min (Ceiling or STEL)
MIN T: 5 minutes MAX F: 0.05 L/min (Peak)
ANL 1: Gas Chromatography;GC/FID
REF: 2 (OSHA 80)
SAE: 0.11
CLASS: Fully Validated

SECONDARY SAMPLING/ANALYTICAL METHOD (SAM2):

DEVICE: Detector Tube COMPANY:Draeger
PART#: 67 24601 RANGE: 50-2000ppm
CLASS: SLTC DEVICE: DetectorTube COMPANY: Kitagawa
PART #: 1805 RANGE: 10-1000ppm
CLASS: SLTC DEVICE: InspectAir MC Monitor COMPANY: TSI
PART #: Model 8710 RANGE: 0.5-100 ppm
CLASS: SLTC DEVICE: DetectorTube COMPANY: MSA
PART #: 85834 RANGE: 100-2000 ppm
CLASS: Mfg DEVICE: Detector Tube COMPANY: MSA
PART #: 462516 RANGE: 0-3000ppm
CLASS: Mfg DEVICE: InstrumentationCOMPANY: Foxboro
PART #: MIRAN 1A & 13 RANGE: 0.4 ppm © 13.5 um
CLASS: Mfg DEVICE: InstrumentationCOMPANY: Foxboro
PART #: MIRAN 103 RANGE: 0-300ppm © 7.9 urn
CLASS: Mfg DEVICE: InstrumentationCOMPANY: Century
PART #: OrganicVaporAnalyzer
CLASS: Mfg DEVICE: Instrumentation COMPANY:HNU
PART #: PhotoionizationDetector(11.7eV Lamp)
CLASS: Mfg

4 OSHA Chemical Sampling Information - Table of Contents

Revision Date: 01/12/1999

http://www.osha-slc.gov/ChemSamp_data!CH_253450.html 6/30/99
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NIOSH Pocket Guide to Chemical Hazards

Méthylenechloride CAS 75-0~r

IUI Cl2 flRTECS PASOS00002 I

~Synonyms& Trade Names ~DOTID & Guide
jDichloromethane, Methylene dichioride L’593 ~
Exposure NIOSH NFL: Ca SeeAppendixA

Limits OSHAPEL: [1910.1052]TWA 25 ppm ST 125 ppm

IDLE Ca [2300 ppm] See: 75092 ~~version I ppm = 3.47 mg/rn3

fPhysicalDescription ~
Colorless liquid with achloroform-likeodor. [Note: A gasabove104°F.}

MW:84.9 [BP: 104°F [IPRZ: -139°F iLsol: 2%

VP: 350 mmHg fliP: 11.32eV flThi5p.Gr: 1.33

F1.P:? jL~’~23% ~LEL: 13% II
~~bustib1e Liquid

Incompatibilities & Reactivities
Strongoxidizers;caustics;chemically-activemetalssuchasaluminum,magnesiumpowders,
potassium & sodium;concentrated nitric acid

MeasurementMethod
Charcoal tube(2); CS2 Gaschromatography/Flame ionization detection; IV [#1005] See: NMAM
iNDEX

PersonalProtection & Sanitation
Skin: Preventskin contact
Eyes: Prevent eye contact
Washskin: Whencontaminated
Remove:Whenwet or contaminated

First Aid (Seeprocedures)
Eye:Irrigate immediately
Skin: Soap wash promptly
Breathing:Respiratorysupport
Swallow:Medicalattentionimmediately

I
~

Change:N.R. t

Provide: Eyewash, Quick drench

Respirator RecommendationsNIOSH
At concentrations above the NIOSH REL, or where there is no REL. at any detectable
concentration: (APF = 10,000) Any self-containedbreathingapparatusthathasafull facepieceand
is operated in a pressure-demand or other positive-pressure mode/(APF = 10,000) Any supplied-air?
respirator that has a full facepiece andis operatedin apressure-demandorotherpositive-pressure
mode in combination with anauxiliary self-contained positive-pressurebreathingapparatus
Escape: (APF = 50)Any air-puri~jing,full-facepiecerespirator (gasmask) with a chin-style, front-
or back-mounted organic vapor canister/Any appropriate escape-type, self-contained breathing
apparatus ____________________________________________

~i~ure Routes inhalation,skin absorption,ingestion,skin andloreyecontact

Symptoms irritation eyes,skin; fatigue,~&~Icness,somnolence(sleepiness,unnaturaldrowsiness),
lightheadedness;numbness,tingle limbs; nausea;[Potentialoccupationalcarcinogen]

Target Organs Eyes, skin, cardiovascularsystem,centralnervoussystem

CancerSite [in animals:lung,liver, salivary& mammaryglandtumors]

http://www.cdc.gov/niosh/npg/npgdo4 I 4.html 717/99



7/7/99



Meth/leneChloride http://www,osha-slc,gov/ChernSamp_data/CH_253450.html

_ _ _ _

[EhemucaiSamphngInformatüon
~Methylene_Chloride
_________ _____ ____ — [~ld Definitions
~ cb~rnicaISampling Information - Table of ~ Analytical Methods
Contents Health Guidelines

General Description

NAME: Methylene Chloride

SYNONYM(s): Methylene dichloride; Dichioromethane; Composite Constituent

IMIS: 1730

CAS: 75-09-2

NIOSH: RIECS PASO50000; 47881

DOT: UN1593 Flammable Liquid

DESCRIPTION:

Colorless liquid with a chloroform-likeodor.

MW: 85
BP:104F
VP: 350 mm
MP: -142 F

INCOM: Strong oxidizers and caustics; chemically active metals, such as aluminum
or magnesium powders, sodium, potassium

Exposure Limits

1 of 4 10/6100 11:32AM
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OSHAGENERALINDUSTRY PEL: 25 ppm TWA; 125 ppm STEL 29 CFR 1910.1052

OSHACONSTRUCTIONINDUSTRY PEL: 25 ppm TWA; 125 ppm STEL 29 CFR
1926.1152

ACGIH TLV: 50 ppm, 174 mg/m3 TWA; Appendix A3 (Confirmed Animal Carcinogen
with Unknown Relevance to Humans)

NIOSH REL: Potential Carcinogen; Lowest Feasible Concentration

Health Factors

NTP: Suspect Human Carcinogen

IARC: Group 2B, possibly carcinogenic to humans (Dichloromethane)

SYMPTOM(S): Fatigue, weakness, sleepiness, lightheadedness; numb limbs,
tingling; nausea; eye, skin irritation; (carcinogenic)

HEALTH EFFECTS: Chemical anoxia (Metabolic conversion to CO) (HE17) Cumulative
liver damage (HE3) CNS effects/Narcosis (HE8); Mutagen (HE2)

ORGAN: Skin, CVS, eyes, CNS

Monitoring ___ ___ ___ ______

PRIMARYSAMPLING/ANALYTICAL METHOD(SLC1):

MEDIA: Charcoal Tube (350/350/350 mg sections, 20/40 mesh)
ANL SOLVENT: Carbon Disulfide
ALT SOLVENT: (99:1) Carbon Disulfide/Dimethylformamide
MAXV: 10 Liters MAX F: 0.05 L/min (TWA)
MIN T: 5 minutes MAXF: 0.05 L/min (Ceiling or STEL)
MIN T: 5 minutes MAX F: 0.05 L/min (Peak)
ANL 1: Gas Chromatography; GC/FID

2of4 10/6/00 11:32AM



MethyletieChloride http://www.osha-slo.gov/Chemsamp_dat&CH_253450,html

I REF:2(OSHA59)
SAE: 0.11

I CLASS: Fully Validated

MEDIA: Carbosieve S-ITT Tube (130/65 mg sections, 60/80 mesh)
ANL SOLVENT: (99:1) Carbon Disulfide/Dimethylformamide
MAXV: 3 Liters MAXF: 0.05 L/min (TWA)
MIN T: 5 minutes MAX F: 0.05 L/min (Ceiling or STEL)
MIN T: 5 minutes MAX F: 0.05 L/min (Peak)
ANL 1: Gas Chromatography; GC/FID
REF: 2 (OSHA 80)
SAE: 0.11
CLASS: Fully Validated

SECONDARYSAMPLING/ANALYTICAL METHOD(SAM2):

DEVICE: Detector Tube COMPANY:Draeger
PART#: 67 24601 RANGE: 50-2000 ppm
CLASS: SLTC
DEVICE: Detector Tube COMPANY:Kitagawa
PART #: 1805 RANGE: 10-1000 ppm
CLASS: SLTC
DEVICE: Jnspect Air MCMonitor COMPANY:TSI
PART #: Model 8710 RANGE: 0.5-100 ppm
CLASS: SLTC
DEVICE: Detector Tube COMPANY: MSA
PART #: 85834 RANGE: 100-2000 ppm
CLASS: Mfg
DEVICE: Detector Tube COMPANY:MSA
PART#: 462516 RANGE: 0-3000 ppm
CLASS: Mfg
DEVICE: Instrumentation COMPANY:Infrared Spectrophotorneter
PART#: MIRAN 1A & lB RANGE: 0.4 ppm © 13.5 urn
CLASS: Mfg
DEVICE: Instrumentation COMPANY:Infrared Spectrophotometer
PART#: MIRAN 103 RANGE: 0-300 ppm © 7.9 um
CLASS: Mfg
DEVICE: Instrumentation COMPANY: Organic Vapor Analyzer
PART #: Organic Vapor Analyzer
CLASS: Mfg
DEVICE: Instrumentation COMPANY:PID
PART #: Photoionization Detector (11.7 eV Lamp)

3 of4 10/6/00 11:32AM
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CLASS: Mfg

I~~CheMcaISamplinq Information-Tableof Contents

Revisi~iiDate:01/2112000
* All Trademarks are the property of their respective owners.
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METHYLENE CHLORIDE http://wwwjtbaker,com/cgi.bln/rnsds-s.pl?searchdata—9324

Pleaserndueeyour browser font size [or better ~vleMngand plinhing.
24 Hour Emergency Telephone: 9*8459-2151
CHEMTRE& I4~*-424.9SO&

From: ,_pS
OulsldoUSnod Cenade
Chem~reci202-4Be-?616

do J.T.Baker
PblIllpeburg, NJ OUUQS u~doi~gIn the event*l cton~aten~orgenc~esbr acddent

- All nonomergoncy quoslions should be directed to Cusiomer Service (I 000-5S2-283?) forassistance.

METHYLENECHLORIDE

MSDS Number: M4420 --- Effective Date: 06/30/98

1. Product Identification
Synonyms: MC; Dichioromethane (DCM); Methylene dichioride; Methylene bichloride; Methanedichioride
CAS No.: 75-09-2
Molecular Weight: 84.93
Chemical Formula: CH2CI2
Product Codes: 9264, 9266, 9295,9315, 9324,9329,9330, 9341,9348, 9350, 9965, Q480

2. Composition/Information on Ingredients

Ingredient CAS Ho Percent Hazardous

Nethylene chloride 75-09-2 > 99t Yes
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3. Hazards Identification
EmergencyOverview

WARNING! HARMFUL IF SWALLOWED, INHALED OR ABSORBED THROUGH SKIN. AFFECTS CENTRAL
NERVOUS SYSTEM, LIVER, CARDIOVASCULAR SYSTEM, AND BLOOD. CAUSES IRRITATION TO SKIN, EYES
AND RESPIRATORY TRACT. SUSPECTCANCER HAZARD. MAY CAUSECANCER. Risk of cancerdependson level
and duration of exposure. -

J.T. Baker SAF-T-DATAU’~)Ratings (Provided here for your convenience)

HealthRating: 3 - Severe (Cancer Causing)
Flammability Rating: 1 - Slight
Reactivity Rating: 1 - Slight
Contact Rating: 2 - Moderate
Lab Protective Equip: GOGGLES& SHIELD; LAB COAT& APRON;VENTHOOD;PROPERGLOVES
Storage Color Code: Blue (Health)

Potential Health Effects

Inhalation: -

Causes irritation to respiratory tract. Has a strong narcotic effect with symptoms of mental confrision, light-headedness, fatigue,
nausea, vomiting and headache. Causes formation of carbon monoxide in blood which affects cardiovascular system and central
nervous system. Continued exposure may cause increased light-headedness, staggering, unconsciousness, and even death.
Exposure may make the symptoms of angina (chest pains) worse.
Ingestion:
May causeirritation ofthe gastrointestinal tract with vomiting. If vomiting results in aspiration, chemical pneumoniacould follow.
Absorption through gastrointestinal tract may produce symptoms of central nervous systemdepressionranging from light
headedness to unconsciousness. - -

Skin Contact:
Causesirritation, rednessand pain. Prolonged contactcan causeburns. Liquid degreasesthe skin. May be absorbed through skin.
Eye Contact:
Vapors can cause eye irritation. Contact can produce pain, inflammation and temporal eye damage.
Chronic Exposure:
Can cause headache, mental confusion, depression, liver effects, kidney effects, bronchitis, loss of appetite, nausea, lack of
balance, and visual disturbances. Can cause dermatitis upon prolonged skin contact. Methylene chloride may cause cancer in
humans.
Aggravation of Pre-existingConditions:
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Persons with pre-existing skin disorders, eye problems, impaired liver, kidney, respiratory pr cardiovascular function may be more
susceptible to the effects of this substance.

4. First Aid Measures

Inhalation:
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical attention.
Ingestion:
If swallowed, DONOTINDUCEVOMITING. Give large quantities of water. Never give anything by mouth to an unconscious
person. Get medical attention immediately.
Skin Contact:
Immediately flush skin with plenty of soap and water for at least 15 minutes while removing contaminated clothing and shoes. Get
medical attention. Wash clothingbefore reuse. Thoroughly clean shoes before reuse.
Eye Contact:
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally. Get medical
attention immediately. -

5. Fire Fighting Measures

Fire:
Autoignition temperature: 556C (1 033F)
Flammablelimits in air % by volume: -

lel: 12; uel: 23

Forms flammable vapor-air mixtures above 100C (212F).
Explosion:
Concentrated can be ignited by a high intensity ignitiOn source. Vapor may form flammable mixture in atmosphere that contains a
high percentage of oxygen. Sealed containers may rupture when heated.
Fire Extinguishing Media:
Dry chemical, foam or carbon dioxide. Water spray may be used to keep fire exposed containers cool.
SpecialInformation: - -

In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with full facepiece
operated in the pressure demand or other positive pressure mode. Combustion by-products include phosgene and hydrogen
chloride gases. Structural firefighters clothing provides only limited protection to the combustion products of this material.
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6. Accidental ReleaseMeasures

Ventilateareaof leakor spill. Removeall sourcesof ignition. Wearappropriate personal protective equipment as specified in
Section8. Isolatehazardarea.Keepunnecessaryand unprotectedpersonnelfrom entering.Containandrecoverliquid when
possible.Usenon-sparkingtoolsandequipment.Collectliquid in an appropriatecontaineror absorbwith an inert material (e. g.,
vermiculite,dry sand,earth),andplacein a chemicalwastecontainer.Do not usecombustiblematerials,suchassawdust.Do not
flush to sewer!US Regulations(CERCLA) requirereportingspills and releasesto soil, waterandair in excessofreportable
quantities.Thetoll freenumberfor theUS CoastGuardNational ResponseCenteris (800)424-8802.

7. Handling and Storage - -

Keepin a tightly closedcontainer,storedin acool, dry,ventilatedarea.Protectagainstphysicaldamage.Isolatefrom any sourceof
heator ignition. Outsideor detachedstorageis recommended.Containersof this materialmaybe hazardouswhenemptysincethey
retainproductresidues(vapors,liquid); observeall warningsandprecautionslisted for theproduct.To minimizedecomposition,
all storagecontainersshouldbegalvanizedor lined with aphenoliccoating.This materialmaycorrodeplasticandrubber.Wear
specialprotectiveequipment(Sec.8) for maintenancebreak-inorwhereexposuresmayexceedestablishedexposurelevels.Wash
hands,face,forearmsandneckwhenexiting restrictedareas.Shower,disposeof outerclothing, changeto cleangarmentsat the
endoftheday. Avoid cross-contaminationof streetclothes.Washhandsbeforeeatingand do not eat,drink, or smokein
workplace.OdorThreshold:205 - 307 ppm.Theodorthresholdonly servesasawarningof exposure;not smellingit doesnot
meanyou arenotbeingexposed.

- 8. Exposure Controls/PersonalProtection

Airborne ExposureLimits:
MethyleneChloride(Dichioromethane):
- OSHA PermissibleExposureLimit (PEL) -

25 ppm (TWA), 125 ppm (STEL), 12.5 ppm(8-hourTWA - Action Level)
- ACGIH ThresholdLimit Value (TLV) -

50 ppm (TWA), A2 - suspectedhumancarcinogen.
Ventilation System:
A systemof local and/orgeneralexhaustis recommendedto keepemployeeexposuresbelowtheAirborneExposureLimits. Local
exhaustventilation is generallypreferredbecauseit cancontroltheemissionsofthecontaminantat its source,preventing
dispersionof it into thegeneralwork area.Pleasereferto theACGIH document,Industrial Ventilation,A ManualofRecommended
Practices,mostrecentedition, for details.
PersonalRespirators(NIOSHApproved):
If theexposurelimit is exceeded,weara suppliedair, full-facepiecerespirator,airlinedhood,or full-facepieceself-contained
breathingapparatus.Thecartridgesrecommendedfor this materialhaveapredictedserviceof lessthan30 minutesat
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concentrations often times (lOx) the exposure limits. Actual service life will vary considerbly, dependingon concentrationlevels,
temperature,humidity, andwork rate.This substancehaspoorwarningproperties.
Skin Protection: -

Wearimperviousprotectiveclothing, includingboots,gloves, lab coat,apronorcoveralls,asappropriate,to preventskin contact.
Neopreneis a recommendedmaterialfor personalprotectiveequipment.Naturalrubberandpolyvinyl chlorideARE NOT
recommendedmaterialsfor personalprotectiveequipment.
Eye Protection: -

Usechemicalsafetygogglesand/ora full faceshieldwheresplashingis possible.Maintaineyewashfountainand quick-drench -

- facilities in work area.
OtherControlMeasures:
Do not useclosedcircuit rebreathingsystememployingsodalime or othercarbondioxide absorberbecauseof formationof toxic
compoundscapableofproducingcranialnerveparalysis.SeeOSHA Standardfor medicalsurveillance,recordkeeping,and

reporting requirementsfor methylenechloride(29CFR 1910.1052).

9. Physical and Chemical Properties

Appearance: -

Clear, colorlessliquid.
Odor:
Chloroform-like odor.
Solubility: -

1.32 gm/100gm water@ 20C. -

Specific Gravity:
1.33 @ 15C/4C
pH:
No informationfound.
% Volatiles by volume® 21C (70F):
100
Boiling Point:
39.8C (104F)
Melting Point:
-97C (-143F)
Vapor Density (Air=1):
2.9 - -

Vapor Pressure(mm Hg):
350@20C(68F) -

Evaporation Rate (BuAc=1):
27.5 -
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10. Stability and Reactivity
Stability:
Stableunderordinaryconditionsof useandstorage.
HazardousDecompositionProducts: -

Emits highly toxic fumesof phosgenewhenheatedto decomposition.Decomposesin a flame or hotsurfaceto form toxic gas
phosgeneandcorrosivemistsofhydrochloricacid. Carbon-dioxide andcarbonmonoxidemay form whenheatedto decomposition.

HazardousPolymerization: -

Will notoccur.
Incompatibilities:
Strongoxidizers,strongcaustics,plastics,rubber,nitric acid,water+ heat,andchemicallyactivemetals,suchasaluminumand
magnesiumpowder,sodium,potassium,and lithium. Avoid contactwith openflamesandelectricalarcs.Liquid methylene

chloride will attacksomeformsof.plastics,rubber,andcoatings.
Conditionsto Avoid: -

Moisture,heat,flames,ignition sourcesand incompatibles. -

11. Toxicological Information

Toxicological Data:
Dichloromethane: Oral rat LDSO: 1600 mg/kg; inhalation rat LC5O: 52 gm/m3; investigatedasatumorigen,mutagen,reproductive
effector.
Reproductive Toxicity: - -

Dichloromethanehasbeenlinked to spontaneousabortionsin humans.

\Cancer Lists\
---NTP Carcinogen---

Ingredient Known Anticipated IARC Category

Nethylene Chloride (75-09-2) No Yes 23 -

12. Ecological Information

Environ mental Fate:
Whenreleasedinto thesoil, this materialmayleachinto groundwater.Whenreleasedinto thesoil, this materialis expectedto
quickly evaporate.Whenreleasedinto water,this materialmaybiodegradeto amoderateextent.When releasedto water,this
materialis expectedto quickly evaporate.This materialhasa log octanol-waterpartitioncoefficientof lessthan3.0. This material
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is notexpectedto significantly bioaccumulate.Whenreleasedinto theair, this materialmaybemoderatelydegradedby reaction
with photochemicallyproducedhydroxyl radicals.Whenreleasedinto theair, thismaterialis expectedto haveahalf-life of greater
than30 days.Whenreleasedinto theair, this materialmayberemovedfrom theatmosphereto amoderateextentby wet
deposition.
EnvironmentalToxicity: - .

TheLC5O/96-hourvaluesfor fish areover 100 mg/I. This materialis notexpectedto be toxic to aquaticlife.

13. DisposalConsiderations - -

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and sent to a RCRAapproved
incinerator or disposed in a RCRAapproved waste facility. Processing, use or contaminationof thisproductmaychangethewaste
managementoptions.Stateandlocal disposalregulationsmaydiffer from federaldisposalregulations.Disposeof containerand
unusedcontentsin accordancewith federal,stateandlocal requirements. - -

14. Transport Information

Domestic(Land, D.O.T.) -

Proper ShippingName:DICHLOROMETHANE
HazardClass:6.1 -

UN/NA: UN1593 -

PackingGroup: III
Information reportedfor product/size:52L

International(Water,I.M.O.)

ProperShippingName:DICHLOROMETHANE
HazardClass: 6.1
UN/NA: UN 1593
PackingGroup: III -

Information reportedfor product/size:52L -

International(Air, I.C.A.O.) -

ProperShippingName:DICHLOROMETHANE -

HazardClass:6.1 -

UN/NA: UN 1593
PackingGroup:III
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Information reported for product/size: 52L

15. Regulatory Information
\Chemical Inventory Status - Part i\

Ingredient T5CA EC Japan Australia

Methylene Chloride (75-09-2) - Yes Yes Yes Yes

\Chemical Inventory Status - Part 2\
- -Canada--

Ingredient Korea DSL NDSL Phil.

Methylene Chloride (75-09-2) Yes Yes No - Yes

\Federal, State & International Regulations -

-SARA 302-
Ingredient RQ TPQ

\Federal, State & International Regulations

Ingredient CERCLA

Methylene Chloride (75-09-2) 1000

- Part 2\
-RCRA- -TSCA-
261.33 8(d)

U08o No

Chemical WeaponsConvention:
SARA 311/312: Acute: Yes
Reaàtivity: No

No TSCA 12(b): No
Chronic: Yes Fire: No

Pure / Liquid)

CDTA: No
Pressure: No

WARNING:
THIS PRODUCTCONTAINS A CHEMICAL(S) KNOWN TO THE STATE OF CALIFORNIA TO CAUSE CANCER.

Australian HazchemCode: 2Z
PoisonSchedule: 55
WHMIS: -

This MSDS hasbeenpreparedaccordingto thehazardcriteriaof theControlledProductsRegulations(CPR)andtheMSDS
containsall ofthe informationrequiredby theCPR.

16. Other Information

Methylene Chloride (75-09-2) No No Yes

Part i\
SARA 313

List Chemical Catg.

No
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NFPA Ratings: Health: 2 Flammability: 1 Reactivity: 0
Label Hazard Warning:
WARNING I HARMFUL IF SWALLOWED, INHALED ORABSORBED THROUGHSKIN. -AFFECTSCENTRAL NERVOUS
SYSTEM, LIVER, CARDIOVASCULAR SYSTEM, AND BLOOD. CAUSESIRRITATION TO SKIN, EYES AND
RESPIRATORYTRACT. SUSPECTCANCERHAZARD. MAY CAUSE CANCER.Riskof cancerdependson level and
durationof exposure. -

LabelPrecautions:
Do notbreathevapor.
Keepcontainerclosed. -

Useonly with adequateventilation. -

Washthoroughlyafterhandling.
Keepaway from heatandflame.
Do not getin eyes,on skin, or on clothing. -

LabelFirst Aid:
If swallowed,DO NOT INDUCE VOMITING. Give largequantitiesof water.Nevergiveanythingby mouthto an unconscious
person.If inhaled,removeto freshair. If not breathing,give artificial respiration.If breathingis difficult, give oxygen.In caseof
contact,immediatelyflush eyesor skin with plenty of waterfor at least15 minuteswhile removingcontaminatedclothingand
shoes.Washclothingbeforereuse.In all cases,getmedicalattention.
Product Use:
LaboratoryReagent. -

Revision Information:
MSDSSection(s) changed since last revision of document include: 1, 2.
Disclaimer:
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** ** * * * * *
Mallinckrodt Baker, Inc. provides the information containedherein in goodfaith but makes no representation asto its
comprehensivenessor accuracy. This document is intended only as a guide to the appropriate precautionary handling of the
material by a properly trained person usingthis product. Individuals receiving the information must exercisetheir
independentjudgment in determining its appropriatenessfor a particular purpose.MALLINCKRODT BAKER, INC. -

MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESSOR IMPLIED, INCLUDING WITHOUT
LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSEWITH
RESPECT TO THE INFORMATION SETFORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMATION
REFERS. ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES
RESULTING FROM USE OF OR RELIANCE UPONTHIS INFORMATION.
**** *** *** * *** * *** **** *** ********************* **************************************** *** *** * ***

Prepared by: Strategic ServicesDivision -

Phone Number: (314) 539-1600 (U.S.A.)
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Tolylene-2,4-diisocyanate

MSDSNumber: T4224 --- Effective Date: 09/08/97

1. Product Identification

Synonyms:Toluene-2,4-diisocyanate
CAS No.: 584-84-9
Molecular Weight: 174.16
Chemical Formula: CH3C6H3(NCO)2
Product Codes: W075

2. Composition/Information on Ingredients .

Ingredient CAS No Percent Hazardous

Toluene-2,4-diisocyariate 584-84-9 98 - 100% Yes

3. Hazards Identification

EmergencyOverview

DANGER! HARMFUL IF SWALLOWED OR INHALED. MAY CAUSE
SEVEREALLERGIC RESPIRATORY OR SKIN REACTION. CAUSES BURNS
TO ANY AREA OF CONTACT. VAPOR IS SEVERELY IRRITATING TO EYES
AND RESPIRATORY TRACT. INHALATION MAY CAUSE LUNG DAMAGE.
WATER REACTIVE. HAZARDOUS POLYMERIZATION MAY OCCUR.
POSSIBLE CANCER HAZARD. MAY CAUSE CANCER BASED ON ANIMAL
DATA. Risk of cancer dependson duration and level of exposure.

PotentialHealth Effects



Tolylene-2,4-diisocyanate Page 2 of 8

Inhalation:
Inhalation cancause severe irritation of upper respiratory tract. Symptoms may include
burningsensation,coughing,wheezing,laryngitis,acuteasthmaticattacks,shortnessof
breath, headache, nausea andvomiting. If breathing zone concentration reaches 0.5 ppm,
the possibility of respiratory response is imminent with latentperiodsof 4-8hours.
Neurologic effects of exposure include euphoria, loss of coordination and
unconsciousness. Male impotenceis reportedandis probablycausedby neurologic
rather thandirect effect on the male genitalia. Maycause sensitization.
Ingestion:
Corrosive. Swallowing can cause severe burnsof the mouth, throat, andstomach. Can
cause sore throat, vomiting, diarrhea.

Skin Contact:
Corrosive. Symptoms of redness, pain, andseverebumcanoccur.Vaporsmaycause
irritation andsensitization.
Eye Contact:
Corrosive! Vapors areseverely irritating and may cause damage to the eyes. Contact
maycausesevereburnsandpermanenteyedamage.
Chronic Exposure:

• Allergic, asthmatic respiratory sensitivity to futureTDI exposureis likely unlesspresent
exposure is strictly limited or controlled. Individuals hypersensitive to this material can
suffer long-term effects or skin sensitization, even with 0.02-ppm and lower exposures,
andmaytake6 monthsto 20 yearsto develop.Oncesensitized,reactionscanoccurto
0.005-ppm concentrations or less. May cause cancer based upon studies with laboratory
animals.
Aggravation of Pre-existingConditions:
Persons with pre-existing skin disorders, blood disorders or eye problems, or impaired

• liver, kidney or respiratory function may be more susceptible to the effects of the
substance.

4. First Aid Measures

• Inhalation:
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult,
give oxygen.Get medicalattentionimmediately.
Ingestion:

• If swallowed, DONOTINDUCE VOMITiNG. Give large quantities of water. Never
give anything by mouth to an unconscious person. Get medical attention immediately.
Skin Contact:

• Wipeoff excessmaterialfrom skin thenimmediatelyflush skin with plenty of waterfor
atleast15 minuteswhile removingcontaminatedclothingandshoes.Getmedical
attention immediately. Wash clothing before reuse. Thoroughly clean shoes before reuse.

EyeContact:
• Immediately flush eyes with plenty ofwater for at least 15 minutes, lifting lower and

uppereyelids occasionally. Get medical attention immediately.

Noteto Physician:
If severeinhalationexposureis suspected,immediatehospitalizationwith careful

• monitoring for the delayed (up to 72 hours) onset of pulmonary edema is suggested.
Steroids may be useful in decreasing or controlling the inflammatory response of the
lungs if administeredon ashort-termbasis(2 to 4 days).Activatedcharcoalslurry is
recommended for ingestion. Although there is dermal absorption, significant systemic
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toxicity is unlikely if theexposureis only via skin exposure.

5. Fire Fighting Measures

• Fire:
Flash point: 127C (26lF) CC
Autoignitiontemperature:620C(114SF)
Flammablelimits in air% by volume:
lel: 0.9; uel: 9.5

Moderatefire hazardwhenexposedto heator flame.
Explosion:
Above flash point, vapor-air mixtures are explosive within flammable limits noted
above.Sealedcontainersmayrupturewhenheated.
Fire Extinguishing Media:
Carbon dioxide or dry chemical.Do not usewater or foam. Water spray may be usedto
keep fire exposed containers cool.
SpecialInformation:

• In theeventofafire, wearfull protectiveclothingandNIOSH-approvedself-contained
breathing apparatus with full facepieceoperatedin thepressuredemandor otherpositive

• pressure mode.

6. Accidental ReleaseMeasures

Vent jlate areaof leakor spill. Removeall sources •of ignition. Wear appropriate personal
protective equipment as specified in Section 8. Isolate hazard area. Keep unnecessary
and unprotected personnel from entering. Contain and recover liquid when possible. Use
non-sparking tools and equipment. Collect liquid in an appropriate container or absorb
with an inert material (e. g., vermiculite, dry sand,earth),andplacein a chemicalwaste
container. Do not use combustible materials, such as saw dust. Do not flush to sewer! US
Regulations (CERCLA) require reporting spills and releases to soil, water and air in
excess of reportable quantities. The toll free number for the US Coast Guard National
Response Center is (800) 424-8802.

7. Handling and Storage

Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against
physical damage. Isolate from incompatible substances. Keep away from water. Wear
specialprotectiveequipment(Sec.8) formaintenancebreak-inor whereexposuresmay

• exceed established exposure levels. Wash hands, face, forearms andneckwhenexiting
restricted areas. Shower, dispose of outer clothing, change to clean garments at the end
oftheday.Avoid cross-contaminationof streetclothes.Washhandsbeforeeatinganddo
not eat,drink, or smokein workplace.Containersof this materialmaybehazardous
when empty since they retain product residues (vapors, liquid); observe all warnings and
precautions listed for the product.

8. Exposure ControlsiPersonalProtection
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Airborne ExposureLimits:
-OSHAPermissibleExposureLimit (PEL):
0.02ppm (Ceiling)

-ACGIH Threshold Limit Value (TLV):
0.005 ppm (TWA), 0.02 ppm (STEL)
A4, Not classifiable as a humancarcinogen
Ventilation System:
A system of local and/or general exhaust is recommended to keep employee exposures
belowthe AirborneExposureLimits. Localexhaustventilationis generallypreferred
because it can control the emissions of the contaminant at its source, preventing
dispersion of it into the general work area. Please refer to the ACGIH document,
Industrial Ventilation,A ManualofRecommendedPractices , most recent edition, for
details.
PersonalRespirators (NIOSH Approved):

• If the exposure limit is exceeded, wear a supplied air, füll-facepiece respirator, airlined
hood,orfull-facepieceself-containedbreathingapparatus.This substancehaspoor

• warning properties.
Skin Protection:
Wear impervious protective clothing, including boots, gloves, lab coat, apron or
coveralls, as appropriate, to prevent skin contact.
EyeProtection:
Use chemical safety goggles and/or a full face shield where splashing is possible.
Maintain eye washfountainandquick-drenchfacilities in work area.
Other Control Measures:
There is insufficient data in the published literature to assign complete numerical SAF-T-
DATA* ratings and laboratory protective equipment for this product. Special precautions

• mustbeusedin storage,useandhandling.Protectiveequipmentfor laboratorybenchuse
shouldbe chosenusingprofessionaljudgmentbasedon the sizeandtypeofreactionor
test to be conducted and the available ventilation, with overriding consideration tO
minimize contact with the chemical.

• 9. Physical and ChemicalProperties

Appearance:
Colorless to yellow liquid.
Odor:
Sharp,penetratingodor.
Solubility:
Decomposes
Specific Gravity:
1.22 @ 20C/4C
pH:
No informationfound.
% Volatiles by volume @ 21C (70F):
100
Boiling Point:
250C (482F)
Melting Point:
l2c (54F)
Vapor Density (Airl):
6
Vapor Pressure(mm Hg):
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10@120C(248F)

Evaporation Rate (BuAcl):
No informationfound.

10. Stability and Reactivity

Stability:
Stable under ordinary conditions of use and storage.
Hazardous DecompositionProducts:
May form cyanide fumesand oxidesofcarbonandnitrogenif heatedto decomposition.
HazardousPolymerization:
May occurif heated,mixed with water,orcontactedwith concentratedwith concentrated
alkalinecompoundssuchassodiumhydroxide,acyl chlorides,or tert-aminecompounds.

Incompatibilities:
Compoundscontainingactivehydrogen(water,ammonia,amines,alcohols,andcaustics
suchassodiumhydroxide,etc...).
Conditions to Avoid:
Moisture, heat, flames,ignition sourcesandincompatibles.

11. Toxicological Information

• Oral rat LD5O: 5800mg/kg; InhalationratLC5O: 14 ppm/4-hour;Skin rabbitLD5O:>
16 mL/kg. Investigatedasa tumorigen and mutagen.

\Cancer Lists\
- - -NTP Carcinogen-- -

Ingredient • Known ~nticipated 1AflC Category

Toluene-2,4-diisocyanate (584-84-9) No Yes 23

12. Ecological Information

Environmental Fate:
If spilled on wet land, TQI is rapidly degraded. If released into water, a crust forms
around the liquid TDI and C 0.5 %oftheoriginal materialremains35 days.When
released into the air, this materialis expected to be readily degraded by reaction with
photochemically produced hydroxyl radicals. Whenreleased into the air, this material
way be removed from the atmosphere to a moderate extent by dry deposition. When
released into the air, this material is expected to have a half-life of less than 1 day.
Environmental Toxicity:
No informationfound.

13. DisposalConsiderations

Whatever cannot be saved for recovery or recydling should be handled as hazardous
wasteandsentto aRCRA approvedwastefacility. Processing,useor contaminationof
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this productmay changethe wastemanagementoptions. Stateandlocal disposal

regulations may differ from federal disposal regulations. Dispose of container and

unused contents in accordance with federal, state and local requirements.

14. Transport Information

Domestic(Land, D.O.T.)

Proper ShippingName: TOLUENEDIISOCYANATE
Hazard Class: 6.1
UN/NA: 1JN2078
Packing Group: II
Information reported for product/size: 1KG

International (Water, I.M.O.)

Proper ShippingName: TOLUENEDIISOCYANATE
Hazard Class: 6.1
UN/NA: UN2078
PackingGroup: II
Information reported for product/size: 1KG

15. Regulatory Information
\Chemica]. Inventory Status - Part l\

Ingredient TSCA EC Japan Australia

Toluene-2,4-diisocyanate (584-84-9) Yes Yes Yes Yes

\Chernical Inventory Status - Part 2\
--Canada--

Ingredient Korea DSL ND5L Phil.

Toluene-2,4-diisocyanate (584-84-9) Yes Yes No Yes

\Federal, State & International Regulations -

• -SARA 302-
Ingredient RQ TPQ

Toluene-2,4-diisocyanate (584-84-9) 100 500

Chemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: No Pressure: No
Reactivity: Yes (Pure / Liquid)

WARNING:
THIS PRODUCTCONTAINS A CHEMICAL(S) KNOWN TO THE STATE OF
CALIFORNIA TO CAUSECANCER.

Part i\
SARA 313

List Chemical Catg.

\Federal, state & International Regulations

Ingredient • CERCLA

Toluene-2,4-diisocyanate (584-84-9) 100

Yes

- Part 2
-RCRA-
261.33

No

No

-TSCA-
8 (d)

No

http://www.jtbaker.comlmsds/t4224.htm 6/30/99
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Australian HazehemCode: 2XE
PoisonSchedule: S6
WHMIS:
This MSDShas been prepared according to the hazardcriteriaofthe ControlledProducts
Regulations (CPR) and the MSDScontains all of the information required by the CPR.

16. Other Information

NFPA Ratings: Health: 3 Flammability: 1 Reactivity: 3 Other: Water reactive
Label Hazard Warning:
DANGER!HARMFUL IF SWALLOWED ORINHALED. MAY CAUSE SEVERE
ALLERGIC RESPIRATORYOR SKIN REACTION. CAUSESBURNS TO ANY
AREA OF CONTACT.VAPORIS SEVERELY IRRITATING TO EYES AND
RESPIRATORYTRACT. INHALATION MAY CAUSE LUNG DAMAGE. WATER
REACTIVE. HAZARDOUS POLYMERIZATION MAY OCCUR.POSSIBLE
CANCERHAZARD. MAY CAUSECANCERBASED ON ANIMAL DATA. Riskof
cancer depends on duration and level of exposure.•
Label Precautions:
No SAF-T-DATA Ratingshavebeendevelopedfor thisproduct.Readandfollow all
warnings,precautions,instructionsandothersafetyandhandlinginformationonthe
label andMSDS.
Do notbreathevapor.
Do not get in eyes,on skin, or on clothing.
Keepcontainerclosed.
Useonly with adequateventilation.
Washthoroughlyafterhandling.

• Keepawayfrom heat.
Donot contactwith water.
LabelFirst Aid:
In caseofcontact,wipe off excessmaterialfrom skin thenimmediatelyflush eyesor
skinwith plenty of waterfor at least15 minuteswhile removingcontaminatedclothing
andshoes.Washclothingbeforereuse.If inhaled,removeto freshair. If not breathing,
give artificial respiration.If breathingis difficult, give oxygen.If swallowed,DO NOT
INDUCE VOMITING. Give largequantitiesofwater.Nevergiveanythingby mouthto
an unconsciousperson.In all casesgetmedicalattentionimmediately.
ProductUse:
LaboratoryReagent.
RevisionInformation:

Disclaimer:

Mallinckrodt Baker, Inc. provides the information containedherein in goodfaith
but makesno representation asto its comprehensivenessor accuracy.This
document is intended only asa guide to theappropriate precautionary handling of
the material by a properly trained personusing this product. Individuals receiving
the information must exercisetheir independentjudgment in determining its
appropriatenessfor a particular purpose.MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES, EITH ER EXPRESS OR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSEWITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE
PRODUCT TO WHICH THE INFORMATION REFERS.ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR

http://www.jtbaker.com/msds/t4224.htm • 6/30/99
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DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION.
* ** * ** * * *** * * *** * *** * * * ** *** * ** * **** * * ** * * * * * ** ** *** * * ** * * * * ** * ** * ***** * ** * * *

Prepared by: Strategic ServicesDivision
PhoneNumber:(314)539-1600(U.S.A.)

http://www.jtbaker.comlmsds/t4224.htm • . 6/30/99
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I New Jersey Department of Health and Senior Services

HAZARDOUS SUBSTANCE FACT SHEET

CommonName:

CAS Number:
DOT Number:

TOLUENE-2,4-
DIISOCYANATE

584-84-9
UN 2078

RTK Substancenumber: 1869
Date: September1986 Revision: February1996

HAZARDSUMMARY
* Toluene-2,4-Diisocyanatecan affectyou whenbreathed

in.
* Toluene-2,4-Dhisocyanate is a • CARC1NOGEN--

HANDLEWITH EXTREMECAUTION.
* Contactcan irritate andbum theeyesandskin.
* The vapor can irritate the nose and throat causing

coughingandchesttightness.
* Breathing Toluene-2,4-Diisocyanatecan irritate the

lungs causing coughing and/or shortness of breath.
Higher exposurescan causea build-up of fluid in the
lungs (pulmonary edema), a medical emergency,with
severeshortnessof breath.

* Toluene-2,4,~Diisocyanatemay cause an asthma-like
allergy. Future e~tposurescancauseasthmaattackswith
shortness of breath, wheezing, cough, and/or chest

• tightness.
* Repeated high exposure may cause memory and

concentrationproblems.

IDENTIFICATION
Toluene-2,4-Diisocyanate is a colorless to pale yellow liquid
with a strong fruits’ odor. It is usedto make polyurethane
foams,elastomersandcoatings.

REASON FOR CITATION
* Toluene-2,4-Diisocyanateis on the HazardousSubstance

List becauseit is regulatedby OSHA andcitedby ACGIH,
DOT, NIOSH, NTP, DEP, IARC, NFPA, EPA and other
authorities.

* This chemicalis on the Special HealthHazardSubstance
List becauseit is a CARCJNOGEN.

* Definitions areprovidedon page5.

HOW TO DETERMINEIF YOUARE BEING
EXPOSED
The NewJerseyRight to Know Act requiresmost employers
to label chemicals in the workplace and requires public
employersto provide their employeeswith information and
training concerning chemical hazards and controls. The
federal OSHA HazardCommunicationStandard,1910.1200,
requiresprivate employers to provide similar training and
information to their employees.

* Exposureto hazardoussubstancesshould be routinely

evaluated. This may include collecting air samples.
Under OSHA 1910.20, you havea legal right to obtain
copiesof samplingresultsfrom youremployer.

* If you think you areexperiencingany work-relatedhealth
problems,see a doctor trainedto recognizeoccupational
diseases.Takethis FactSheetwith you.

* ODORTHRESHOLD 0.17 ppm.
* The range of acceptedodor threshold values is quite

broad. Cautionshouldbeusedin relying on odoraloneas

awarningof potentiallyhazardousexposures.

WORKPLACEEXPOSURELIMITS
OSHA: The legal airborne permissible exposure limit

(PEL) is 0.02 ppm not to be exceededat any
time.

NIOSH: Recommendsthat exposure to occupational
carcinogensbe limited to the lowest feasible
concentration.

ACGIH: The recommendedairborne exposure limit is
0.005 ppm averagedover an 8-hour workshift
~ 0.02 ppm as a STEL (short term exposure
limit).

* Toluene-2,4-Diisocyanateis a PROBABLE CARCINO-
GEN in humans.Theremaybe no safelevel of exposure
to a carcinogen,so all contactshouldbe reducedto the
lowestpossiblelevel.

WAYS OF REDUCING EXPOSURE
* Encloseoperationsanduse local exhaustventilationat the

site of chemical release. If local exhaustventilation or
enclosureis notused,respiratorsshouldbeworn.

* A regulated,markedareashould be establishedwhere
Tolluene-2,4-Diisocyanateis handled,used,or stored.

* Wearprotectivework clothing.
* Washthoroughlyimmediatelyafterexposureto Toluene-

2,4-Diisocyanateandat the end of theworkshift.
* Posthazardandwarninginformation in thework area. In

addition, as part of an ongoing educationand training
effort, communicateall information on the health and
safetyhazardsof Toluene-2,4-Diisocyanateto potentially
exposedworkers.
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This Fact Sheetis a summary source of information of ?fl
potential andmost severehealthhazardsthat•mayresultfrom
exposure. Duration of exposure,• concentration of the
substanceandother factorswill affect your susceptibilityto
anyof thepotentialeffectsdescribedbelow. -

HEALTH HAZARD INFORMATION

Acute Health Effects
The following acute (short-term)health effects may occur
immediately or shortly after exposure to Toluene-2,4-
Dhisocyanate:

* Contact can irritate • and burn the eyes and skin.

Prolongedcontactcancauseeyedamage.
* The vapor can irritate the nose and throat causing

coughingandchesttightness.
* Breathing ToLuene-2,4-Diisocyanatecan irritate the

lungs causing coughing and/or shortness of breath.
Higher exposurescan causea build-up of fluid in the
lungs (pulmonary edema),a medical emergency, with
severeshortnessof breath.

Chronic Health Effects
The following chronic(long-term) healtheffects canoccurat
sometime after exposureto Toluene-2,4-Dhisocyanateand
canlastfor monthsoryears:

CancerHazard
• TOluene-2,4-Diisocyanate is a PROBABLE

CARCINOGEN in humans.It has beenshown to cause
pancreas,liver andbreastcancerin animals.

* Many scientistsbelievethereis no safe level of exposure
to acarcinogen.

ReproductiveHazard
* There is limited evidencethat exposureto Toluene-2,4-

Dllsocyanatemaycausetemporaryimpotenceinmales.

Other Long-Term Effects
* Toluene-2,4-Diisocyanatemay cause an, asthma-like

allergy. Future exposurescan causeasthmaattackswith
shortness of breath, wheezing, cough, and/or chest
tightness.

* Repeated high exposure may cause memory and
concentrationproblems.

MEDICAL

Medical Testing
•Befoiebeginningemploymentand at regulartimesafter that,
the following arerecommended:

* Lung functiontests.

If symptoms develop or overexposureis suspected,the
followingmaybe useful:

* Considerchestx-rayafteracuteoverexposure.
* Evaluation by a qualified allergist, including careful

exposurehistory and special testing, may help diagnose

allergy.

Any evaluationshouldinclude a carefulhistory of pastand
presentsymptomswith an exam. Medical teststhat look for
damage already done are not a substitute for controlling
exposure.

Requestcopiesof your medical testing.
right to this informationunderOSHA 1910.20.

You havea legal

Mixed Exposures
Becausesmoking can causeheartdisease,as well as lung
cancer,emphysema,and other respiratoryproblems,it may
worsenrespiratoryconditionscausedby chemical exposure.
Evenif you havesmokedfor a long time, stoppingnow will
reduceyourrisk of developinghealthproblems.

Conditions Made WorseBy Exposure
Persons already allergic to Toluene-2,4-Diisocyanateor
other Isocyanate chemicals can have symptoms with
extremelylow levels of exposure,sometimestoo low to be
detectedby usualmeansofmeasurement.

WORKPLACECONTROLSAND PRACTICES

Unless a less toxic chemical can be substituted for a
hazardoussubstance,ENGINEERINGCONTROLSare the
mosteffectiveway of reducingexposure.Thebestprotection
is to enclose operations and/or provide local exhaust
ventilation at the site of chemical release. Isolating
operationscan also reduce exposure. Using respiratorsor
protective equipment is less effective than the controls
mentionedabove,but is sometimesnecessary.

In evaluating the controls present in your workplace,
consider:(1) how hazardousthe substanceis, (2) how much
of the substanceis releasedinto the workplace and (3)
whether harmful skin or eye contactcould occur. Special
controlsshouldbein placeforhighly toxic chemicalsorwhen
significantskin, eye, orbreathingexposuresare possible.

In addition,the following controlsarerecommended:

* Wherepossible,automaticallypumpliquid Toluene-2,4-

Diisocyanatefrom drums or other storagecontainersto
processcontainers.

* Specific engineeringcontrols are recommendedfor this
chemical •by NTOSH. Refer to the NIOSH criteria
document: Occupational Exposure to Toluene
Diisocyanate#73-11022.
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Good WORK PRACTICEScan help to reducehazardous

exposures.Thefollowing work practicesarerecommended:

* Workers whose clothing has been contaminatedby
Toluene-2,4-Diisocyanateshould change into clean
clothingpromptly.

* Do not take contaminatedwork clothes home. Family
memberscouldbeexposed.

* Contaminatedwork clothes should be laundered by
individuals who havebeeninformed of the hazardsof
exposureto Toluene-2,4-Diisoeyanate.

* Eye washfountainsshouldbe providedin the immediate
work areaforemergencyuse.

* On skin contact with Toluene-2,4-Diisocyanate,
immediatelywashorshowerto removethechemical.

* On skin contact with Toluene-2,4-Diisocyan4te,
immediatelywashor showerto removethe chemical. At
the endof the workshift, washany areasof the body that
may havecontactedToluene-2,4-Diisocyanate,whether
ornot knownskincontacthasoccurred.

* Do not eat, smoke, or drink where Toluene-2,4-
Diisocyanateis handled,processed,or stored,sincethe
chemicalcanbe swallowed. Washhandscarefully before
eating,drinking, smokingor usingthe toilet.

PERSONAL PROTECTIVE EQUIPMENT

WORKPLACE CONTROLS ARE BETTER THAN
PERSONAL PROTECTIVE EQUIPMENT. However, for
somejobs (such as outsidework, confined spaceentry, jobs
done only once in a while, or jobs done while workplace
controls are being installed), personalprotectiveequipment
maybeappropriate.

The following recommendationsarp only guidelinesand may
notapply to everysituation.

Clothing

* Avoid skincontactwith Toluene-2,4-Diisocyanatc.Wear

protective gloves and clothing. Safety equipment
suppliers/manufacturerscan provide recommendationson
the most protective glove/clothing material for your
operation.

* All protectiveclothing (suits, gloves,footwear,headgear)
should be clean, available each day and put on before
work.

* ACGIH recommends Butyl Rubber and AIHA
recommendsButylNitrile orNatural Rubberasprotective
materials.

Eye Protection
* Wearsplash-proofchemicalgogglesandfaceshieldwhen

working with liquid, unless full facepiece respiratory
• protectionis wom.

Respiratory Protection
IMPROPERUSE OF RESPIRATORSIS DANGEROUS.
Such equipmentshouldonly be used if the employerhas a
written programthat takesinto accountworkplaceconditions,
requirementsfor worker training, respirator fit testing and
medicalexams,asdescribedin OSHA 1910.134.

* Wherethe potential existsfor exposuresover0.005ppm,

use a MSHA/NIOSH approved supplied-air respirator
with a full facepieceoperatedin a pressure-demandor
other positive-pressuremode. For increasedprotection
use in combination with an auxiliary self-contained
breathing apparatusoperated in a pressure-demandor
otherpositive-pressuremode.

* Exposureto 2.5ppmisimmediatelydangerousto life and
health. If the possibility of exposureabove 2.5 ppm
exists, use a MSHA/NIOSH approved self-contained
breathing apparatuswith a full facepieceoperatedin a
pressure-demandor otherpositive-pressuremode.

HANDLING AND STORAGE

* Prior to working with Toluene-2,4-Diisocyanateyou

shouldbetrainedon its properhandlingandstorage.
* A regulated,marked area should be establishedwhere

Toluene-2,4-Diisocyanataeis handled,used,or stored.
* Storein tightly closedcontainersin a cool,well-ventilated

areaaway from AMINES, STRONG BASES (such as
SODIUMHYDROXIDE), andALCOHOLS.

* Toluene-2,4-flhisocyanatereactswith WATER releasing
CarbonDioxidegas.

* Toluene-2,4-Diisocyanatewill polymerize and rupture
containersat temperaturesover350°F(176.5°C).

* At normaltemperatures(70°F)Toluene-2,4-Diisocyanate
levels quickly exceed the PEL and therefore proper
ventilation IIill~ be in use or personal protective
equipmentrni~bewom.

* Sourcesof ignition, such assmokingand openflames,are
prohibited where Toluene-2,4-Diisocyanateis used,
handled, or stored in a manner that could create a
potentialfire or explosionhazard.

QUESTIONS AND ANSWERS

Q: If I haveacute health effects, will I later get chronic
healtheffects?

A: Not always. Most chronic (long-term) effects result
fromrepeatedexposuresto achemical.

Q: Can I get long-termeffects without ever having short-
termeffects?

A: Yes, becauselong-term effectscan occur from repeated
exposuresto a chemical at levels not high enough to
makeyou immediatelysick.
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Q: What are my chancesof gettingsick whenI havebeen
exposedto chemicals?

A: The likelihood of becoming sick from chemicalsis
increasedas the amountof exposureincreases.This is
determinedby the length of time and the amount of
materialto which someoneis exposed.

Q: Whenarehigherexposuresmorelikely?
A: Conditions which increase risk of exposure include

physical and mechanicalprocesses(heating, pouring,
spraying,spills andevaporationfrom largesurfaceareas
such as open containers), and “confined space”
exposures(working insidevats, reactors,boilers,small
rooms, etc.).

Q: Is the risk of getting sick higher for workers than for
communityresidents?

A: Yes. Exposuresin the community, exceptpossibly in
casesof fires or spills, are usually much lower than
thosefound in theworkplace. However,peoplein the
community may be exposedto contaminatedwater as
well as to chemicals in the air over long periods.
Becauseof this,and becauseof exposureof childrenor
peoplewho are already ill, community exposuresmay
causehealthproblems.

Q: Don’t all chemicalscausecancer?
A: No. Most chemicalstestedby scientistsare not cancer-

causing.

Q: Should I be concernedif a chemical causescancerin
animals?

A: Yes. Most scientistsagreethat a chemical that causes
cancer in animals should be treated as a suspected
humancarcinogenunlessprovenotherwise.

• Should I be concernedif a chemical causescancer in
animals?

A: Yes. Most scientists agreethat a chemical that causes
cancer in animals should be treated as a ~uspected
humancarcinogenunlessprovenotherwise.

Q: Butdon’t they testanimalsusingmuchhigherlevelsof a
chemicalthanpeopleusuallyareexposedto?

A: Yes. That’s so effectscan be seenmore clearly using
feweranimals. But high dosesalonedon’t causecancer
unlessit’s a canceragent. In fact, a chemicalthat causes
cancer in animals at high dosescould causecancer in
humansexposedto low doses.

Q: Canmenaswell aswomenbe affectedby chemicalsthat
causereproductivesystemdamage?

A: Yes. Somechemicalsreducepotencyor fertility in both
men and women. Some damage sperm and ~
possiblyleadingtobirth defects.

Q: Who isat thegreatestrisk from reproductivehazards?
A: Pregnantwomenare at greatestrisk from chemicalsthat

harm the developingfetus. However, chemicalsmay
affect the ability to have children, so both men and
womenof childbearingageare athigh risk.

The following informationis availablefrom:

NewJerseyDepartmentof Healthand
SeniorServices

OccupationalDiseaseandInjury Services
Trenton,NJ 08625-0360
(609)984-1863

IndustrialHvaieneInformation
Industrial hygienistsare available to answeryour questions
regarding the control of chemical exposuresusing exhaust
ventilation, specialwork practices,good housekeeping,good
hygiene practices, and personal protective equipment
including respirators. In additiop, they canhelp to interpret
the resultsof industrialhygienesurveydata.

MedicalEvaluation
If you think you are becomingsick becauseof exposureto
chemicalsat your workplace,you may call a Departmentof
Healthand Senior Servicesphysicianwho canhelpyou find
the servicesyou need.

PublicPresentations
Presentationsand educational programs on occupational
health or the Right to Know Act canbe organizedfor labor
unions, tradeassociationsandothergroups.

Right to Know InformationResources
The Right to Know Infoline (609) 984-2202 can answer
questionsabout the identity and potential health effects of
chemicals, list of educational materials in occupational
health,referencesusedto preparethe FactSheets,preparation
of the Right to Know • survey, education and training
programs, labeling requirements,and general information
regarding the Right to Know Act. Violations of the law
shouldbereportedto (609)984-2202.
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DEFINITIONS

ACGIII is the American Conference of Governmental A mutagenis a substancethat causesmutations.A mutation
Industrial Hygienists. It recommendsupper limits (called is a changein thegeneticmaterialin a body cell. Mutations
TLV5) for exposureto workplacechemicals. can lead tobirth defects,miscarriages,or cancer.

A carcinogenis a substancethat causescancer. NAERG is the North American Emergency Response
Guidebook. It was jointly developedby TransportCanada,

The CAS number is assignedby the Chemical Abstracts the United States Department of Transportationand the
Serviceto identi& a specificchemical. • Secretariat of Communications and Transportation of

Mexico. It is a guide for first respondersto quickly identi&
A combustiblesubstanceis a solid, liquid or gas that will the specific or generic hazards of material involved in a
bum. • transportationincident, and to protect themselvesand the

general public during the initial responsephase of the

A corrosive substanceis a gas, liquid or solid that causes incident.
irreversibledamagetohumantissueorcontainers.

NCI is the National CancerInstitute, a federal agencythat
DEl’ is the New Jersey Department of Environmental •determinesthecancer-causingpotential of chemicals.
Protection.

NFPA is the National Fire Protection Association. It
DOT is the Departmentof Transportation,the federalagency classifies substancesaccordingto their fire and explosion
that regulatesthe transportationof chemicals. hazard.

EPA is the EnvironmentalProtectionAgency, the federal NIOSH is theNational Institute for OccupationalSafetyand
agencyresponsiblefor regulatingenvironmentalhazards. Health. It tests equipment, evaluates and approves

respirators, conducts studies of workplace hazards, and

A fetus is an unbomhumanor animal. proposesstandardsto OSHA.

A flammablesubstanceis a solid, liquid, vaporor gas that NTP is the National Toxicology Program which tests

will igniteeasilyandburnrapidly. chemicalsandreviewsevidencefor cancer.

The flash point is the temperatureat which a liquid or solid OSHA is the OccupationalSafetyandHealthAdministration,

gives offvaporthat canform a flammablemixturewith air. which adoptsand enforceshealthand safetystandards.

HHAG isthe HumanHealthAssessmentGroupof the federal PEOSHAis the Public EmployeesOccupationalSafetyand
EPA. Health Act, astatelaw which setsPELsfor NewJerseypublic

employees.
IARC is the InternationalAgency for Researchon Cancer,a

•scientific group that classifieschemicalsaccordingto their ppm meanspartsof a substancepermillion partsof air. It is
cancer-causingpotential. a measureof concentrationby volumein• air.

A miscible substanceis a liquid or gas that will evenly A reactive substanceis a solid, liquid or gas that releases
dissolvein another. energyundercertainconditions.

mgIrn3meansmilligrams of a chemical in a cubic meterof A teratogen is a substancethat causesbirth defects by
air. It is a measureof concentration(weight/volume), damagingthe fetus.

MSHA is the Mine Safety and Health Administration, the TLV is the ThresholdLimit Value, the workplaceexposure
federal agencythat regulatesmining. It also evaluatesand limit recommendedby ACGIH.
approvesrespirators.

The vaporpressureis a measureof how readilya liquid ora
solid mixes with air at its surface. A highervaporpressure
indicatesa higherconcentrationof the substancein air and
thereforeincreasesthe likelihood of breathingit in.
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CommonName: TOLUENE-2,4-DIISOCYANATE
DOT Number: UN 2078
NAERG Code: 156
CAS Number: 584-84-9

Hazard rating NJDHSS NFPA

FLAMMABILITY -

REACTIVITY -

CARCINOGEN
POISONOUSGASESARE PRODUCEDIN FLRE
CONTAINERSMAY EXPLODEIN FIRE

Hazard Rating Key: Ominimal; 1=slight; 2=inoderate;
3=serious; 4 severe

FIRE HAZARDS

* Usethy chemicalorCO2 extinguishers.
* POISONOUS GASES ARE PRODUCED IN FIRE,

includingCyanideand OxidesofNitrogen.
* CONTAINERSMAY EXPLODEIN FIRE.
* Water spraymay be used to keep fire-exposedcontainers

cool.
* If employeesareexpectedtofight fires, theymustbetrained

and equippedas statedinOSHA 1910.156.

SPILLS AND EMERGENCIES

If Toluene-2,4-Diisoeyanateis spilled or leaked, take the
following steps:

* Restrictpersonsnotwearingprotectiveequipmentfrom area

of spill or leak until clean-up is completedby specially
trained individuals.

* Removeall ignition sources.
* Absorb liquids in vermiculite, dry sand,earth,or a similar

materialand depositin sealedcontainers.
* Ventilateareaof spill or leakafterclean-upis complete.
* Keep Toluene-2,4-Diisocyanateout of a confined space,

suchas a sewer,becauseof the possibilityof an explosion,
unless the sewer is designedto preventthe build-up of
explosiveconcentrations.

* It maybe necessaryto containanddisposeof Toluene-2,4-
Diisocyanateas a HAZARDOUS WASTE. Contactyour
Departmentof EnvironmentalProtection (DEP) or your
regional office of the federal Environmental Protection
Agency(EPA) for specificrecommendations.

* If employeesare requiredto clean-upspills, they must be
properlytrainedand equipped. OSHA 1910.120(q)maybe
applicable.

I N F 0 R M A T I 0 N

FOR LARGE SPILLS AND FIRES immediatelycall your fire
department.You canrequestemergencyinformation from the
following:

CHEMTREC: (800)424-9300
NJDEPHOTLINE: (609)292-7172 •

HANDLING AND STORAGE (Seepage3)

FIRST AID

In NJ. POI5ONINFOBMAnON 1-800-962-1253

EyeContact
* Immediatelyflush with largeamountsof water for at least

15 minutes,occasionallylifting upperandlower lids. Seek

medicalattention.

Skin Contact
* Quickly removecontaminatedclothing. Immediatelywash

contaminatedskin with largeamountsof soapandwater.

Breathing
* Removethepersonfrom exposure.
* Begin rescuebreathingif breathinghasstoppedandCPRif

heartactionhasstopped.
* Transferpromptlyto a medicalfacility.
* Medical observationis recommendedfor 24 to 48 hours

after breathingoverexposure,as pulmonaryedemamay be
delayed.

PHYSICAL DATA

Vapor Pressure: 0.04mmHg at 68°F(20°C)

Flash Point: 270°F(118°C)
Water Solubility: Insoluble/Reactive

OTHER COMMONLY USED NAMES

ChemicalName:
Benzene,2,4-Diisocyanato-I-Methyl-
Other Names:
TDI; 2,4-Diisocyanatotoluene; Isocyanic Acid, Methyl-
phenylene Ester; 4-Methyl-Phenylene Diisocyanate; 2,4-
TolueneDiisocyanate

NEW JERSEYDEPARTMENTOFHEALTH AND
SENIOR SERVICES

Right to Know Program
P0Box 368,Trenton,NJ 08625-0368
(609)984-2202

Not intendedto be copiedand soldfor commercial
purposes.
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OSHA Chemical Sampling Information
Toluene-2,4-Diisocyanate (Tm)

Chemical Samoling Information - Table of Contents

~General Description Field Definiticn~

NAME: Toluene-2,4-Diisocyanate(TDI)

SYNONYM(s): TDI; 2,4-Tolylene diisocyanate;2,4-TDI; Toluene-2,4-
Diisocyanateprior to 9/1/89

IMIS: 2470

CAS: 584-84-9

NIOSH: RTECS CZ6300000;13829

DOT: UN2078 Poison

DESCRIPTION:

Colorless, yellow, or dark liquid or solid with a sweet, fruity, pungent
odor.
MW: 174
BP:484F
VP: approx. 0.04 mm
MP:71F

Exposure Limits

OSHA GENERAL INDUSTRYSTANDARDS:0.02 ppm, 0.14 mg/m3 Ceiling

OSHACONSTRUCTIONINDUSTRYSTANDARDS:0.02 ppm, 0.14 mg/m3
Ceiling

THRESHOLDLIMIT VALUE: 0005 ppm, 0.036 mg/m3 TWA; 0.02 ppm, 014
mg/m3 STEL; Appendix A4 (Not Classifiable as a Human Carcinogen)

Health Factors

IARC: Group 2B, possibly carcinogenic to humans (Toluene Diisocyanates)

SYMPTOM(s): Nose, throat irritation; choking, paroxysmal coughing; chest
pain, retrosternal soreness; nausea, vomiting, abdominal pain; bronchial
spasms, pulmonary edema, dyspnea, asthma; conjunctivitis, lacrimation;
dermatitis, skin sensitization; (carcinogenic)

HEALTH EFFECTS: Asthma (HE9); Dermatitis (HE3) Irritation-Eye, Nose,
Throat, Skin---Marked (HE14)

http://www.osha-slc.gov/ChemSamp_dataJCHj72400.html 6/30/99
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ORGAN: Respiratory system, skin

Monitoring

SLC1:

MEDIA: Coated Glass Fiber Filter (37 mm open face) Coated with 0.1

mg 1-(2-Pyridyl)piperazine
ANL SOLVENT: 90/10 (v/v) Acetonitrile/Dimethyl Sulfoxide
MAXV: 240 Liters MAX F: 1.0 L/min (TWA)
MAXV: 15 Liters MAX F: 1.0 L/min (STEL)
MAXV: 15 Liters MAXF: 1.0 L/min (Ceiling)
ANL 1: High Performance Liquid Chromatography; HPLC/UV/FLU
REF: 2 (OSHA 42)

• SAE: 0.17
CLASS: Fully Validated

• NOTE: OSHA personnel may obtain filters from SLTC and refrigerate
until used.

COND: Column: CS Mobile Phase: 37.5: 62.5 Acetonitrile: Water with . 0.01
MAmmoniumAcetate Detector Wavelength: Ex 254, Em 313 Detection Limit:

SECONDARYSAMPLING/ANALYTICAL METHOD(SAM2):

DEVICE: Detector Tube COMPANY:Draeger
PART #: 67 24501 RANGE: 0.02-0.2 ppm
CLASS: Mfg DEVICE: Instrumentation COMPANY: Foxboro
PART #: MIRAN 103 RANGE: 0-1 ppm © 4.4 um
CLASS: Mfg.

HOSHA Chemical Sampling Information. Table of Contents

Revision Date: 01/19/1999

http://www.osha-slc.gov/Chemsamp_data/CH_272400.html 6/30/99
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NIOSH PocketGuide to ChemicalHazards

Toluene-2,4-diisocyanate 1~CAS584-84-9 1
C113C6H3(NCO)2 ]RTECS CZ6300000

Synonyms& Trade Names DOT ID & Guide
TDI; 2,4-TDI; 2,4-Toluenediisocyanate ~078 156

Exposure ~NIOSH REL: Ca SeeAppendixA

Limits OSHA PELt: C 0.02 ppm(0.14 mg/rn3)

IDLH Ca [2.5 ppm] See: 584849 ~Conversion1 ppm = 7.13 mg/rn3

PhysicalDescription
Colorlessto pale-yellow solid or liquid (above7 1°F)with a sharp,pungentodor.

MW: 174.2 ~BP:484°F ~MLT:71°F ~iSol: Insoluble

VP(77°F):0.01 mmHg lIP:? ~Sp.Gr:1.22

Fl.P: 260°F UEL: 9.5% ~LEL:0.9%

Class IIIB Combustible Liquid: Fl.P. at or above 200°F.

Incompatibilities & Reactivities
Strong oxidizers, water, acids, bases & amines (may cause foam & spatter); alcohols [Note: Reacts
slowly with waterto form carbon dioxide andpolyureas.]

MeasurementMethod
Impinger; Reagent; High-pressure liquid chromatography/Fluorescence/Electrochemical detection;
IV [#5522, Isocyanates] [Also #2535,#5521]See:NMAIM INDEX

PersonalProtection & Sanitation
Skin: Preventskin contact

First Aid (See procedures)
Eye: Irrigate immediately

Eyes: Prevent eye contact Skin: Soapwash immediately
Washskin: Whencontaminated/Daily •Breathing: Respiratory support
Remove: Whenwet or contaminated Swallow: Medical attention immediately
Change: Daily
Provide: Eyewash, Quick drench

RespiratorRecommendationsNIOSH
At concentrations above the NIOSHREL, or where there is no REL, at any detectable
concentration: (APF = 10,000) Any self-contained breathing apparatus that has a full facepiece and
is operated in a pressure- demand or other positive-pressure mode/(APF = 10,000) Any supplied-
air respirator that has a full facepiece and is operatedin apressure-demandor otherpositive-
pressure mode in combination with an auxiliary self-contained positive-pressure breathing
apparatus
Escape: (APF = 50) Any air-purifying, ftill-facepiece respirator (gas mask) with a chin-style, front-
or badk-mounted organic vapor canister/Any appropriate escape-type, self-contained breathing
apparatus

ExposureRoutes inhalation,ingestion,skinand/oreyecontact —-

Symptoms irritation eyes, skin, nose, throat; choke, paroxysmal cough; chest pain, retrosternal
(occurring behind the sternum) soreness; nausea, vomiting, abdominal pain; bronchitis,
bronchospasm, pulmonary edema; dyspnea (breathing difficulty), asthma; conjunctivitis,
lacrimation(dischargeof tears);dermatitis,skin sensitization;[Potentialocoupationalcarcinogen]

TargetOrgansEyes,skin, respiratorysystem

http://www.cdc.gov/niosh/npg/npgdo62 1 .html 7/7/99
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~CancerSite [in animals:pancreas, liver, mammarygland,circulatorysystem& skin tumors]

also:INTRODUCTION SeeICSCCARD: 0339 SeeMEDICAL TESTS:0233 ii

http://www.cdc.gov/niosh/npg/npgdO62 1 .html . 7/7/99.
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International Chemical Safety Cards

HEXAMETHIYLENE DJISOCYANATE ICSC: 0278

HEXAMEWYLENE DIISOCYANATE
HMDI

1 ,6-Hexamethylene diisocyanate
I ,6-Diisocyanatohexane

C8H12N2O2/OCN-(CH2)6-NCO

Molecular mass: 168.2
CAS # 822-06-0
RTECS# MO1740000
ICSC # 0278
UN# 2281
EC #615-011-00-1

T/Z3JD~

FIRE
‘

ACUTE HAZARD~1L PREVENTION

Combustible.GT~~t? ~VOopen flames.
irritating or toxic fumes(or
~)inafire.

FIRE FIGHTING

Powder,carbondioxide.

t3~ProsmTc . ~_J
EXPOSURE1 REVENTGEN T

FSTSAVOIDYLI~1

N F ALTtXSESCONSULTA

~ZTOR~

1
• INHALATION

Burning seii~ifon. Cough.
Labouredbreathing.Shortness
of breath. Sore throat.

Ventilation, local exhaust,or ~
breathingprotection.

Freshair, rest.A~ifi~iil~~
respirationif indicated. Refer
for medical attention.

• sxr~
~iAY~ ABSORBED!
Redness.Skin burns.Blisters.

Protectivegloves. ~
withplenty of ater

attention.
R~aThis~euingof Faceshieldor eyeprotectionin First rinsewith plentyof water

• EYES eyelids, combination with breathing for several minutes (remove
protection. contact lenses if easily

possible), then taketoa doctor.

INGESTION ~~~hot eat, drink, or smo e Rinsemouth. Refe7fdThi~dicajjduring work. attention.

SPILLAGE DISPOSAL

Evacuatedangerarea!Consultan
expert! Ventilation. Collect leaking

STORAGE 1
Separatedfrom incompatible materials Unbreakable packaging; put breakable
(see Chemical Dangers), food and packaging into closedunbreakable

andspilledliquid in sealable
containers as far as possible. Absorb

feedstuffs.Cool.Dry. Keep in the
dark.Ventilation alongthefloor,

container.Do not transportwith food
andfeedstuffs.

remaining liquid in sand or inert T symbol
absorbent andremovetosafe place R: 23-36/37/38-42/43
(extrapersonalprotection:complete
protectiveclothingincluding self-

5: (l/2-)26-28-38-45
UN HazardClass: 6.1

contained breathing apparatus). UN Packing Group: II

SEEIMPORTANTINFORMATIONON RACK

ICSC- 0278 Preparedin thecontextofcooperationbetweentheInternationalProgramme°nChemicalsafety& theCommissionoftheEuropeanCommunities~ tiCs CEC 1993

http://siri.uvn-i.edulmsds/mf/cards/file/0278.html . 6/30/99
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International Chemical SafetyCards

PHYSICAL STATE; APPEARANCE:
CLEAR, COLOURLESSLIQUID , WITH
PUNQENTODOUR.

PHYSICAL DANGERS:

CHEMICAL DANGERS:
The substance will polymerizeunderthe
influenceof temperaturesabove93°C.On
combustion, forms toxic andcorrosivefumes
includingnitrogenoxidesandhydrogen
cyanide(seeICSC # 0492).Thesubstance
decomposes on contact with waterto form
amineandpolyureas.Reactsviolently with
acids, alcohols,ainines,basesandoxidants
causing fire and explosion hazard. Attacks
copper.

OCCUPATIONAL EXPOSURELIMITS
(OELs):
TLV: 0.005ppm; 0.035mglm3asTWA
(ACGJH 1992-1993).

INMALATION RISK:
A harmful contaminationoftbe air will be
reachedratherslowly on evaporationofthis
substanceat20°C;on sprayingor dispersing,
however, much faster.

EFFECTS OF SHORT-TERM
EXPOSURE:
The substanceirritatestheeyes,theskinand
the respiratory tract. Exposure farabovethe
TLV mayresult in respiratorysensitization.

EFFECTS OF LONG-TERM OR
REPEATEDEXPOSURE:
Repeatedor prolongedcontactmaycauseskin
sensitization.Repeatedor prolonged
inhalationexposuremay causeasthma(see
Notes).

HEXAMETHYLENE DIISOCYANATE IC5C: 0278

ROUTES OF EXPOSURE:
The substance can be absorbedinto thebody
by inhalationof its vapour,by inhalationof its
aerosol andthroughthe skin.

I

M

P

0

R

T

A

N

T

D

A

T

A

PHYSICAL
PROPERTIES

.

‘Boiling point: 255°C Relative density of the vapour/air-mixture at
Melting point: -67°C 20°C(air = 1): 1.00
Relativedensity(water= 1): 1.05 Flashpoint: 140°Co.c.
Solubility in water: Reacts Auto-ignition temperature: 454°C
•Vapourpressure,Paat25°C:7 Explosivelimits, vol% in air: 0.9-9.5
Relativevapourdensity(air = 1): 5.8 Octanollwaterpartition coefficient as log

Pow: 1.08

ENVIRONMENTAL
DATA

.

NOTES

Immediateadministrationofan appropriatespray,by a doctor or a person authorized by him/her,shouldbe
considered.The symptoms of asthma often do not become manifest until a few hours have passed andthey are
aggravatedby physicaleffort. Restandmedicalobservationarethereforeessential.Anyonewho hasshownsymptoms
of asthmadueto this substanceshouldavoidall furthercontactwith this substance.Workersexposedtothis
compoundmaybesensitizedto otherisocyanates(asthma).Theodour warning when theexposurelimit value is
exceededis insufficient.Do NOT takeworking clotheshome.DesmodurH andDesmodur N aretradenames.

TransportEmergencyCard:TEC(R)-6lG06b

ADDITIONAL INFORMATION

ICSC: 0278 HEXAMETHYLENE DIISOCYANATE
©IPC5,CEC,1993

http://siri.uvm.edu/msds/mf/cards/file/0278.htm1 6/30/99
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fl[Weither theCEC or theIPCSnor any person acting on behalfof theCEC or the IPCS is
IMPORTANT

LEGAL
responsible for theusewhich might bemadeof this information.Thiscardcontainsthe collective
views oftheIPCSPeerReviewCommitteeandmaynotreflect in all casesall thedetailed

NOTICE: requirementsincludedinnational legislationon thesubject.Theusershouldverif~ycomplianceof
thecardswith therelevantlegislationin thecountryofuse.

http://siri.uvm.edu/msds/mf/cards/file/0278.htm1 6/30/99



CAS Number:
DOT Number:

822-06-0
TIN 2281

RTK Substancenumber: 0995
Date: May 1986 Revision: April 1999

HAZARD SUMMARY
* Hexamethylene Diisocyanate can affect you when

breathedin andby passingthroughyour skin.
* Contact can severely irritate and bum the eyesand skin

with possiblepermanentdamage.
* BreathingHexainethyleneOhisocyanatecan irritate the

noseandthroat.
* Breathing IlexamethylencOhisocyanatecan irritate the

lungscausingcoughingand/orshortnessof breath. Higher
exposures can cause a build-up of fluid in the lungs
(pulmonary edema),a medical emergency, with severe
shortnessof breath.

* Exposure to HexamethyleneDilsocyanate can cause
headache,nausea,vomiting andirritability.

* HexamethyleneDiisocyanatemaycausea skin allergy. If
allergy develops, very low future exposure can cause
itchinganda skinrash.

* HexamethyleneDiisocyanatemay causean asthma-like
allergy. Future exposurecan causeasthmaattacks with
shortness of breath, wheezing, cough, and/or chest
tightness.

IDENTIFICATION
HexamethyleneDiisocyanatc is a colorlessliquid with an
irritating odor. It is used to make other chemicalsand
polyurethanes.

REASON FOR CITATION
* HexamethyleneDiisocyanate is on

SubstanceList becauseit is cited by
NIOSH andEPA.

* Definitionsareprovidedon page5.

BOW TO DETERMINE IF YOU AREBEING
EXPOSED
The NewJerseyRight to Know Act requiresmost employers
to label chemicals in the workplace and requires public
employers to provide their employeeswith information and
training concerning chemical hazardsand controls. The
federal OSHA HazardCommunicationStandard, 1910.1200,
requires private employers to provide similar training and
informationto their employees.

the Hazardous
ACGIH. DOT,

* Exposure to hazardoussubstancesshould be routinely
evaluated.This may include collecting personaland area
air samples. You can obtain copiesof sampling results
from your employer. You have a legal right to this
informationunderOSHA 1910.1020.

* If you think you are experiencinganywork-relatedhealth
problems,see a doctor trainedto recognizeoccupational
diseases.Takethis FactSheetwith you.

WORKPLACEEXPOSURELIMITS
NIOSH: The recommendedairborne exposure limit is

0.005 ppmaveragedovera 10-hourworkshiftg~
0.02 ppm, not to be exceededduring any 10
minutework period.

ACGJH: The recommendedairborne exposure.limit is
0.005 ppm averaged over an 8-hour workshift.

* The aboveexposure limits are for gj~levels ~jy. When

skin contactalso occurs,you may be overexposed,even
thoughair levelsarelessthanthe limits listedabove.

WAYS OF REDUCING EXPOSURE
* Wherepossible,encloseoperationsanduse local exhaust

ventilationat the site of chemicalrelease. If local exhaust
ventilationor enclosureis not used,respiratorsshould be
worn.

* Wearprotectivework clothing.
* Wash thoroughly immediately after exposure to

HexamethyleneDhisocyanatc and at the end of the
workshift.

* Posthazardandwarning informationin the work area. In
addition, as part of an ongoing educationand training
effort, communicateall information on the health and
safety hazards of Nexamethylenc Diisocyanate to
potentiallyexposedworkers.

CommonName: HEXAMETHYLENE
DUSOCYANATE
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This Fact Sheet is a summarysource of information of g
potential andmost severehealthhazardsthat may result from
exposure. Duration of exposure, concentration of the
substanceand other factorswill affect your susceptibilityto
anyof thepotentialeffectsdescribedbelow.

MEDICAL

Medical Testing
Before beginningemploymentand at regulartimesafter that,
the followingarerecommended:

HEALTH HAZARD INFORMATION

Acute Health Effects
The following acute (short-term) health effects may occur
immediately or shortly after exposure to Hexamethylene
Dhisocyanate:

* Contact can severely irritate and burn the eyesand skin

with possiblepermanentdamage.
* BreathingHexamethyleneDiisocyanatccan irritate the

noseandthroat.
* BreathingHcxamethyleneDilsocyanatecan irritate the

lungscausingcoughingand/orshortnessof breath. Higher
exposurescan cause a build-up of fluid in the lungs
(pulmonary edema), a medical emergency,with severe
shortnessof breath.

* Exposure to HexamethyleneDiisocyanate can cause
headache,nausea,vomitingandirritability.

Chronic Health Effects
The following chronic(long-term)healtheffectscan occurat
some time after exposure to HexamethyleneDiisocyanate
and canlastformonthsoryears:

Cancer Hazard
* Thereis no evidencethat HexamethyleneDilsocyanate

causescancer in animals. This is basedon test results
presentlyavailableto theNewJerseyDepartmentofHealth
andSenior Servicesfrompublishedstudies.

Reproductive Hazard
* There is no evidencethat HexamethylencDhlsocyanate

affectsreproduction.This is basedon testresultspresently
available to the New JerseyDepartmentof Health and
SeniorServicesfrompublishedstudies.

Other Long-Term Effects
* HexamethyleneDhisocyanatcmay causea skin allergy. If

allergy develops, very low future exposure can cause
itchingand askin rash.

* HexamethyleneOhisocyanatemay causean asthma-like
allergy. Future exposurecan causeasthmaattackswith
shortness of breath, wheezing, cough, and/or chest
tightness.

* Lung function tests. Thesemaybe normalif thepersonis

nothavinganattackat the timeof the test.

If symptoms develop or overexposure is suspected, the
following arerecommended:

* Evaluation by a qualified allergist, including careful
exposurehistory and special testing, may help diagnose
skin allergy.

* Considerchestx-ray afteracuteoverexposure.

Any evaluationshould include a careful history of past and
presentsymptomswith an exam. Medical teststhat look for
damage already done are not a substitute for controlling
exposure.

Requestcopiesof your medicaltesting. You havea legalright
to thisinformationunderOSHA 1910.1020.

Mixed Exposures
* Becausesmoking cancauseheart disease,as well as lung

cancer,emphysema,andotherrespiratoryproblems,it may
worsen respiratory conditions caused by chemical
exposure. Even if you have smoked for a long time,
stoppingnow will reduceyour risk of developinghealth
problems.

WORKPLACE CONTROLS AND PRACTICES

Unlessa lesstoxic chemicalcanbe substitutedfor a hazardous
substance,ENGINEERING CONTROLS are the most
effectivewayof reducingexposure. The bestprotectionis to
encloseoperationsand/orprovide local exhaustventilationat
the site of chemical release. Isolating operationscan also
reduceexposure. Usingrespiratorsor protectiveequipmentis
less effective than the controls mentioned above, but is
sometimesnecessary.

In evaluatingthe controlsfresentinyour workplace,consider:
(1) how hazardousthe substanceis, (2) how much of the
substanceis releasedinto the workplace and (3) whether
harmful skin or eye contactcould occur. Special controls
should be in place for highly toxic chemicals or when
significantskin, eye,or breathingexposuresarepossible.

In addition, thefollowing control is recommended:

* Where possible, automatically pump liquid
HexamethyleneDhisocyanatefrom drumsorotherstorage
containerstoprocesscontainers.
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Good WORK PRACTICES can help to reducehazardous
exposures.Thefollowing work practicesarerecommended:

* Workers whose clothing has been contaminated by

HexamethyleneDiisocyanateshould change into clean
clothingpromptly.

* Contaminated work clothes should be laundered by
individuals who have been informed of the hazardsof
exposureto HexamethyleneDiisocyanate.

* Eye washfountainsshould be provided in the immediate
work areafor emergencyuse.

* If there is the possibility of skin exposure,emergency
showerfacilities shouldbeprovided.

* On skin contact with HexamethyleneDiisocyanate,
immediatelywashor showerto removethe chemical. At
the end of the workshift, wash any areas of the body that
may have contacted Hexamethylene Dilsocyanate,
whetheror notknown skincontacthasoccurred.

* Do not eat, smoke, or drink where Hexamethylene
Dilsocyanateis handled, processed,or stored, since the
chemical canbe swallowed. Washhandscarefully before
eating,drinking, smoking,or usingthe toilet.

PERSONAL PROTECTIVE EQUIPMENT

WORKPLACE CONTROLS ARE BETTER THAN
PERSONAL PROTECTIVE EQUIPIVENT. However, for
some jobs (suchas outsidework, confinedspace‘entry, jobs
done only once in’ a while, or jobs done while workplace
controls are being installed), personalprotective equipment
maybe apprOpriate.

OSHA 1910.132 requires employers to determine the
appropriatepersonalprotectiveequipmentfor eachhazardand
to train employeeson how and when to use protective
equipment.

The following recommendationsare only guidelinesand may
not apply to everysituation.

Clothing
* Avoid skin contactwith HexamethyleneDiisocyanate.

Wear protective gloves and clothing. Safety equipment
suppliers/manufacturerscan provide recommendationson
the most protective glove/clothing material for your
operation.

* All protectiveclothing (suits, gloves,footwear,headgear)
should be clean, available each day, and put on before
work. -

Eye Protection
* Wear indirect-vent, impact and splashresistantgoggles

whenworking with liquids.
* Wear a faceshieldalong with goggleswhenworking with

corrosive,highlyirritating or toxic substances.

RespiratoryProtection
IMPROPERUSE OF RESPIRATORSIS DANGEROUS.
Such equipmentshould only be used if the employerhasa
written programthat takesinto accountworkplaceconditions,
requirementsfor worker training, respirator fit testing and
medicalexams,asdescribedin OSHA 1910.134.

* Where the potential exists for exposureover 0.005 ppm,
usea MSHA/NIOSH approvedsupplied-airrespiratorwith
a full facepieceoperated in a pressure-demandor other
positive-pressuremode. For increasedprbtectionuse in
combination with an auxiliary self-containedbreathing
apparatusoperatedin a pressure-demandor otherpositive-
pressuremode.

HANDLINGANDSTORAGE

* Prior to working with HexamethyleneDilsocyanateyou
shouldbetrainedon its properhandlingandstorage.

* HexamethyleneDiisocyanatewill reactwith WATER or
MOISTURE toproduceCarbonDioxide.

* HexamethyleneDihsocyanate is not compatible with
AMINES; CARBOXYLIC ACIDS; ALCOHOLS;
STRONGBASES (such as SODIUM HYDROXIDE and
POTASSIUM HYDROXIDE); ORGANOTIN
CATALYSTS; OXIDIZING AGENTS (such as
PERCHLORATES,PEROXIDES, PERMANGANATES,
CHLORATES,NITRATES, CHLORINE, -BROMINE and
FLUORINE); and STRONG ACIDS (such as
HYDROCHLORIC,SULFURICandNITRIC).

* Storein tightly closedcontainersin a cool, well-ventilated
area away from HEAT as HexamethyleneDiisocyanate
will polymerizeandcontainerrupturemayoccur.

* Sourcesof ignition, suchas smokingand openflames,are
prohibited ~thereHexamethyleneDilsocyanateis used,
handled,orstoredin a mannerthat couldcreatea potential
fire orexplosionhazard.

QUESTIONS AND ANSWERS

Q: If I have acute health effects, will I later get chronic
healtheffects?

A: Not always. Most chronic(long-term)effectsresultfrom
repeatedexposurestoa chemical.

Q: Can I get long-term effects without ever having short-
term effects?

A: Yes, becauselong-termeffectscan occur from repeated
exposuresto a chemical at levels not high enoughto
makeyou immediatelysick.

Q: What are my dhancesof gettingsick when I havebeen
exposedto chemicals?

A: The likelihood of becoming sick from chemicals is
increasedas the amountof exposureincreases. This is
determinedby the length of time and the amount of
materialto which someoneis exposed.
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Q: Whenarehigherexposuresmorelikely?
A: Conditions which increase risk of exposure include

physical and mechanical processes(heating, pouring,
spraying,spills and evaporationfrom large surfaceareas
suchasopencontainers),and “confinedspace”exposures
(working insidevats,reactors,boilers,smallrooms,etc.).

Q: Is the risk of getting sick higher for workers than for
communityresidents?

A: Yes. Exposuresin the community, exceptpossibly in
casesof firesor spills, areusuallymuchlower thanthose
found in the workplace. However, people in the
community may be exposedto contaminatedwater as
well as to chemicalsin the air over long periods. This
maybe a problemfor childrenor peoplewho arealready
ill.

Thefollowing informationis availablefrom:

NewJerseyDepartmentof Healthand SeniorServices
OccupationalHealthService
P0Box 360
Trenton,NJ 08625-0360
(609)984-1863
(609) 292-5677 (fax)

Web address: http://www.state.nj.us/healtlileohlodisweb(

IndnstrialHv&eneInformation
Industrial hygienistsare available to answeryour questions
regarding the control of chemical exposuresusing exhaust
ventilation, specialwork practices,good hou~ekeeping,good
hygienepractices,andpersonalprotectiveequipmentincluding
respirators.In addition,theycanhelpto interpretthe resultsof
industrialhygienesurveydata.

MediéalEvaluation
If you think you are becomingsick becauseof exposure to
chemicalsat your workplace, you may call personnelat the
Departmentof Health and Senior Services, Occupational
Health Service,who can help you find the information you
need.

PublicPresentations
Presentationsandeducationalprogramson occupationalhealth
or the Right to Know Act canbe organizedfor laborunions,
tradeassociationsandothergroups.

Ri~htto Know InformationResources
The Right to Know Infoline (609) 984-2202 can answer
questionsabout the identity and potential health effects of
chemicals,list of educationalmaterialsin occupationalhealth,
referencesusedto preparethe Fact Sheets,preparationof the
Right to Know survey, educationand training programs,
labeling requirements,and general information regarding the
Right to Know Act. Violations of the law shouldbe reported
to (609)984-2202.
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DEFINITIONS

ACGffl is the American Conference of Govemmental A mutagenis a substancethat causesmutations.A mutation
Industrial Hygienists. It recommendsupper limits (called is a changein the geneticmaterial in a body cell. Mutations
TLV5) for exposure toworkplacechemicals, can leadto birth defects,miscarriages,or cancer.

A carcinogenis a substancethatcausescancer. NAERG is the North American Emergency Response

Guidebook. It wasjointly developedby TransportCanada,the

The CAS number is assignedby the Chemical Abstracts United StatesDepartmentof Transportationandthe Secretariat
Serviceto identi~ra specificchemical. - of Communicationsand Transportationof Mexico. It is a

guide for first respondersto quickly identi~’the specific or
A combustiblesubstanceis a solid, liquid or gas that will generic hazards of material involved in a transportation
burn, incident, and to protect themselvesand the general public

during the initial responsephaseof the incident.
A corrosive substanceis a gas, liquid or solid that causes
irreversibledamageto humantis~ueor containers. NCI is the National Cancer Institute, a federal agencythat

determinesthe cancer-causingpotentialof chemicals.
DEP is the New Jersey Department of Environmental -

Protection. - NFPAistheNationalFire ProtectionAssociation. It classifies
substancesaccordingto theirfire andexplosionhazard.

DOT is the Departmentof Transportation,the federalagency
that regulatesthe transportationof chemicals. NIOSH is the National Institute for OccupationalSafetyand

Health. It testsequipment,evaluatesand approvesrespirators,
EPA is the Environmental Protection Agency, the federal conductsstudiesofworkplacehazards,andproposesstandards
agencyresponsiblefor regulatingenvironmentalhazards. to OSHA.

A fetusis anunbornhumanor animal. NTP is the National Toxicology Program which tests
chemicalsandreviewsevidencefor cancer.

A flammablesubstanceis asolid,-liquid vaporor gasthat will
ignite easilyandburnrapidly. OSIJA is theOccupationalSafetyand HealthAdministration,

which adoptsandenforceshealthandsafetystandards.

The flash point is the temperatureat which a liquid or solid
givesoff vaporthat canform a flammablemixturewith air. PEOSHAis the Public EmployeesOccupationalSafetyand

HealthAct, a statelaw which setsPELs for NewJerseypublic

HHAG is theHumanHealthAssessmentGroupof the federal employees.
EPA.

ppmmeanspartsof asubstancepermillion partsof air. It is a

IARC is the InternationalAgency for Researchon Cancer,a measureof concentrationby volumein air.
scientific group that classifieschemicalsaccording to their
cancer-causingpotential. A reactive substanceis a solid, liquid or gas that releases

energyundercertainconditions.
A miscible substanceis a liquid or gas that will evenly
dissolvein another. - A teratogen is• a substancethat causes birth defects by

damagingthe fetus.
mg/m3meansmilligramsof a chemicalin acubicmetetof air. -

It is a measureof concentration(weight/volume). TLV is the ThresholdLimit Value, the workplaceexposure
limit recommendedby ACGIII.

MSHA is the Mine Safety and HealthAdministration, the
federal agencythat regulatesmining. It also evaluatesand The vaporpressureis ameasureof how readilya liquid or a
approvesrespirators. solid mixeswith air at its surface. A highervaporpressure

tndicatesa higher concentrationof the substancein air and
thereforeincreasesthe likelihoodof breathingit in.
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CommonName:

DOT Number:
NAERG Code:
CAS Number:

HEXAMETHYLENE
DIISOCYANATE
UN 2281
156
822-06-0

HANDLING AND STORAGE (Seepage3)

FIRST AID

In NI POISONINFORMATION1-800-764-7661

Hazard Rating Key: Orninimal; I slight; 2moderate;
3—serious;4 severe

FIRE HAZARDS -

* HexamethyleneDiisocyanateis a COMBUSTIBLE LIQUID.
* Use dry chemical or CO2 extinguishers. DO NOT USE

WATER.
* POISONOUS GASES ARE PRODUCED IN FIRE,

including Oxides of Nitrogen, Hydrogen Cyanide, and
Carbon Monoxide.

* CONTAINERS MAY EXPLODEIN FIRE.
* Usewatersprayto keepfire-exposedcontainerscool.
* If employeesare expectedto fight fires, theymustbe trained

andequippedas statedinOSHA 1910.156.

SPILLS AND EMERGENCIES

If HexamethyleneDiisocyanateis spilled or leaked, take the
following steps:

* Evacuatepersonsnot wearing protective equipmentfrom

areaof spill or leakuntil clean-upiscomplete.
* Removeall ignition sources.
* Absorb liquids in vermiculite, dry sand, earth, or a similar

materialanddepositin sealedcontainers.
* Ventilateareaof spill or leakafterclean-upiscomplete.
* It may be necessary to contain and dispose of

HexamethyleneDiisocyanateas a HAZARDOUS WASTE.
Contactyour Departmentof EnvironmentalProtection(DEP)
or your regional office of the federal Environmental
ProtectionAgency(EPA) for specificrecommendations.

* If employeesare required to clean-upspills, they must be
properlytrainedand equipped. OSHA 1910.120(q)may be
applicable.

Eye Contact
* Immediatelyflush with largeamountsof waterfor at least15

minutes, occasionallylifting upper and lower lids. Seek

medicalattentionimmediately.

Skin Contact
* Remove contaminatedclothing. Wash contaminatedskin

with soapandwater.

Breathing
* Removethepersonfrom exposure.
* Begin rescue breathing (using universal precautions) if

breathinghasstoppedand CPRif heartactionhasstopped.
* Transferpromptlyto amedicalfacility.
* Medicalobservationis recommendedfor 24to 48 hoursafter

breathing overexposure, as pulmonary edema may be
delayed.

PHYSICAL DATA

Vapor Pressure: 0.05 mm Hg at 77°F(25°C)

Flash Point: 284°F(140°C)
Water Solubility: Reactive

OTHER COMMONLY USED NAMES

Chemical Name:
Hexane,1 ,6-Diisocyanato-
Other Name’s:
I ,6-Diisocyanatohexane;I ,6-HexanediolDi.isocyanate

purposes. -

NEW JERSEYDEPARTMENT OFHEALTH AND
SENIORSERVICES

Right to Know Program -

P0Box 368, Trenton,NJ 08625-0368
(609) 984-2202

FOR LARGE SPILLS AND FIRES immediatelycall your fire
department.You can requestemergencyinformation from the
following: -

CHEMTREC:(800)424-9300
NJDEP HOTLINE: (609)292-7172

Hazardrating NJDHSS NFPA

FLAMMABILITY 1

REACTIVITY 1
COMBUSTIBLE
DO NOT USEWATER
POISONOUSGASESARE PRODUCEDIN FIRE
CONTAINERSMAY EXPLODEIN FIRE

Not intendedto be copiedand soldfor commercial
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OSHA Chemical Sampling Information
1-lexamethyleneDiisocyanate

OSHA Chenica~San1pl~nQ nformntion - Tnb~eof Coni~uts

General Description Field Definitions

NAME: Hexamethylene Dflsocyanate

SYNONYM(s): HDI; 1,6-HexarnethyteneDiisocyanate; Desmodur N

IMIS: 1377 -

CAS: 822-06-0

£410511: RTECS 1401740000; 39495

DOT: UN2281 Poison

DESCRIPTION: -

MW: 168.22 -

MOLFM: C8H12N202 Liquid.

Exposure Limits ______________________________________

THRESHOLD LIMIT VALUE: 0.005 ppm, 0.034 mg/m3 - TWA

RECOMMENDED EXPOSURE LIMIT: 0.035 rng/rn3 TWA, 0.14 mg/m3

Ceiling (10 miii) -

Health Factors
HEALTH EFFECTS: RespiratorySensitization(Asthma)

Monitoring — -

- SLC1:

MEDIA: Glass Fiber Filter (37 mm open face) coated with 0.1 mg 1-(2-
pyridyl)piperazine
ANL SOLVENT: 90/10 (v/v) Acetoriitrile/Dimethylsulfoxide
MAX V: 15 Liters MAX F: 1.0 L/min
ANL 1: High Performance Liquid Chromatography; HPLC/UV/FLU
REF: 2 (OSHA 42)
SAE: 0.18 -

CLASS: Fully Validated
NOTE: OSHA personnel may obtain filters from SLTC and refrigerate

http://www.osha-slc.gov/ChemSamp_datalCfl_2451 98.html 6/30/99
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until use.

COND: Column: Mobile Phase: Detector Wavelength: Detection Limit:

1 051-IA Chemical Sampling Information - Table of Contents

Revision Date: 11/30/1998

http://www.osha-slc.gov/ChemSamp_data!CH245 1 98.html 6/30/99
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NIOSH Pocket-Guide to Chemical Hazards

~flexamethyIenediisocyanate 1~CAS822-06-0

~fkTECS M01740000
Synonyms& Trade Names DOT ID & Guide
1,6-Diisocyanatohexane; HDI; Hexamethylene-1,6-diisocyanate;1,6- 2281 156

I Hexamethylene diisocyanate; HMDI - -

Exposure flNIOSH REL: TWA0.005 ppm (0.035 mg/rn3) C 0.020 ppm (0.140

Limits mg/rn ) -[10-minute]
rOS~PEL: none

IIIYLH N.D. See:IDLH INDEX jConversion I ppm = 6.88 mg/ni3 -

Physical Description - -

Clear, colorlessto slightly yellow liquid with asharp,pungentodor.
168.2 ~BP:_415°F IFRZ: -89°F [Sol: Low (Reacts)

0.5 mmHglIP? IL ~Sp.Gr(77°F):1.04

FLP:284°F l~L:? LEL:? -

Class IIIB Combustible Liquid: Fl.P. at or above 200°F.

Incompatibilities & Reactivities
Water, alcohols, strong bases, amines, carboxylic acids, organotincatalysts[Note: Reactsslowly
with waterto form carbondioxide. Avoid heatingabove392°F(polymerizes).] -

MeasurementMethod
Impinger; Reagent; High-pressure liquid chromatography/Fluorescence/Electroehemical detection;
IV [#5522, Isocyanates] [Also #5521] See: NMAMINDEX

PersonalProtection & Sanitation
Skin: Preventskin contact

First Aid (Seeprocedures)
Eye: Irrigateimmediately

Eyes: Prevent eye contact Skin: Soap flush immediately
Wash skin: Whencontaminated Breathing:Respiratorysupport -

Remove: Whenwet or contaminated Swallow: Medical attention immediately
Change: N.R.
Provide: Eyewash, Quick drench J
Respirator RecommendationsNIOSH
Up to 0.05 ppm:(APF = 10) Any supplied-airrespirator*
Up to 0.125 ppm: (APF = 25)Any supplied-airrespiratoroperatedin acontinuous-flowmode*
Up to 0.25 ppm:(APF = 50) Any self-containedbreathingapparatuswith afull facepiece/(APF=
50)Any supplied-airrespiratorwith afull facepiece
Up to 1 ppm:(APF = 2000)Any supplied-airrespiratorthathasafull facepieceandis operatedin
apressure-demandor otherpositive-pressuremode -

Emetgencyor plannedentry intounknownconcentrationsor IDLH conditions:(APF = 10,000)
Any self-containedbreathingapparatusthathasafull facepieceand is operatedin apressure-
demandor otherpositive-pressuremode/(APF= 10,000)Any supplied-airrespiratorthathasafull
facepieceandis operatedin apressure-demandorotherpositive-pressuremodein combination
with an auxiliary self-containedpositive-pressurebreathingapparatus
Escape:(APF = 50) Any air-purifying, ftill-facepiecerespirator(gasmask)with achin-style,front-
orback-mountedorganicvaporcanister/Anyappropriateescape-type,self-containedbreathing
apparatus ________________________ _________ ____________________

http://www.cdc.gov/nioshlnpg/npgdO32O.html - 7/7/99
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rExposureRoutesinhalation, ingestion, skin andloreyecontact
Symptomsirritation eyes,skin, respiratorysystem;cough,dyspnea(breathingdifficulty),
bronchitis,wheezing,pulmonaryedema,asthma;cornealdamage,skin blisters

TargetOrgansEyes,skin, respiratorysystem

Seealso:INTRODUCTION SeeICSCCARD: 0278

http://www-.cdc.gov/nioshlnpg/npgdO32O.html 7/7/99
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International Chemical SafetyCards

MIETHYLENE BISPHIENYL ISOCYANATE ICSC: 0298

METHYLENE BISPHENYL
Mm

Diphenylmethane-4.4’-diisoeyanate
bis(1,4-Isocyanatophenyl)methane

C 15H10N202/OCNC6H4CH2C6H4NCO
Molecular mass: 250.3

CAS# 101-68-8
RTECS# NQ9350000
ICSC#0298 -

UN#2489 -

EC #615-005-01-6

EXPOSURE
ACUTE HAZARDS! I

SYMPTOMS
PREVENTION FIRST AID!

FIRE FIGHTING

‘[Combustible.Givesoff
FIRE Lirritating or toxic fumes(or

]gases)in a fire.

~NOopenflthes. Powder,carbondidi. 1
~

txptosroNnr -

-CPOWRE L

‘~ L_________________
ea ac e. ausea. ortnesso

• INHALATTnN~breath.Sore throat.A~J

~

AVOIWXLLtDNTACT! IN ATECASESCONSULIr

DOCTOR!
~ fFreshair, rest.Half-upright
Localexhaustor breathing position.Artificial respirationif
protection. indicated.Referfor medical

- attention.

SKiN
.

~Redness.
~
~I

Protectivegloves.Protective
clothing.

Removecontaminatedclothes.
Rinseskin with plentyof water
or shower. Referformedical-
attention.

-• EYES
~iliiMi~ausi~om~iF
dama°e
~ -

SiThfjoggesoFäcesiilT

-______________________________

First rinsé~ithplenty of water
for severalminutes(remove
contact lenses if easily
possible),then taketo a

I
. INGESTION

L

1IDO not eat, drink, or smoke
~durthgwork,

- —~

ii~iout.DoTmuci
vomiting. Refer for medical
attention.

SPILLAGE DISPOSAL STORAGE PACKAGING&

Evacuate danger area!Consultan
expert! Sweepspilledsubstanceinto
containers;if appropriate,moisten -

first to prevent dusting.Carefully
collect remainder, then remove to safe
place (extra personal protection: self-
containedbreathingapparatus).

-

Separatedfrom incompatible materials
(seeChemicalDangers),food and
feedsiuffs. Cool. Dry. Keepin the
dark. ‘

~
-

-

~

Unbreakablepackaging;put breakable
packaginginto closedunbreakable
container.Do not transportwith food
andfeedstuffs.
Xii symbol -

R: 20-36/37/38-42
5: (2-)26-28-38-45
Note: C
UN HazardClass:6.1
UN PackingGroup:111

SEEIMPORTANT INFORMATION ON BACK

ICSC• 0298 - Preparedin thecontextof cooperationbetweentheInternationalProgrammeon ChemicalSafety& theL Commission oftheEuropeanCommunitiesC IPCS CRC 1993

6/30/99http://siri.uvm.edu/msds/mf/cards/file/029s.html
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A

PHYSICAL STATE; APPEARANCE:
WmTE TO PALE YELLOW CRYSTALS
ORFLAKES.

PHYSICAL DANGERS:

CHEMICAL DANGERS:
The substancemaypolymerizeunderthe
influenceof temperaturesabove204°C.On
combustion, forms toxic andcorrosivefumes
including nitrogenoxidesandhydrogen
cyanide(seeICSC # 0492).Reactsreadily
with water to form insolublepolyureas.
Reactsviolently with acids,alcohols,amines,
bases and oxidantscausingfire andexplosion
hazard.

OCCUPATIONAL EXPOSURELIMITS
(OELs):
TLV: 0.005ppm; 0.05 mg/m3 asTWA
(ACGIH 1992-1993).

ICSC: 0298

ROUTES OF EXPOSURE:
Thesubstancecanbe absorbedinto thebody
by inhalation.

INHALATION RISK:
Evaporationat20°Cisnegligible; aharmful
concentration of airborneparticlescan,
however, be reached quickly.

EFFECTS OF SHORT-TERM
EXPOSURE:
Teardrawing.The substanceirritatestheeyes,
the skin and therespiratorytract. Inhalationof
thesubstancemay causelungoedema(see
Notes).

EFFECTSOFLONG-TERM OR-
REPEATEDEXPOSURE:
Repeatedor prolongedcontactmay causeskin
sensitization.Repeatedor prolonged
inhalation exposure maycauseasthma(see
Notes).

PHYSICAL
PROPERTIES

Boiling pointat 100 kPa:314°C Vapourpressure,Paat20°C:negligible
Melting point: 37°C Relativevapourdensity(air 1): 8.6
Relativedensity (water= 1): 1.2 Flash point: 196°Cc.c.
Solubility in water:reaction Auto-ignition temperature:240°C

ENVIRONMENTAL
DATA

NOTES
The symptomsof lungoedemaoften do not becomemanifestuntil a few hourshavepassedandtheyare aggravated
by physicaleffort. Restandmedicalobservationarethereforeessential.Immediateadministrationof an appropriate
spray, by a doctor or a person authorized by himlher,shouldbe considered.Thesymptomsof asthmaoften do not
becomemanifestuntil a fewhourshavepassedandtheyareaggravatedby physicaleffort.Restandmedical
observation are therefore essential. Anyone who hasshownsymptomsof asthmadueto this substanceshouldavoidall
furthercontactwith this substance.MDI may sensitizeworkerssothat theyreactto otherisocyanates(asthma).Do
NOT takeworking clotheshome.Caradate30, Desmodur44,HyleneM 150, Isonate,Nacconate300, NCI-C50668,
Rubinate44 are tradenames. -

ADDITIONAL INFORMATION

TransportEmergencyCard: TEC(R)-634

ICSC: 0298 METhYLENE BISPHENYL ISOCYANATE
- © rpcs, CEC,1993

- Neitherthe(JEC or theIPCSnor anypersonactingon behalfof theCEC ortheIPCS is

I IMPORTANT
LEGAL

NOTICE:
~

responsiblefor the usewhich might be madeof this information.This cardcontainsthecollective
views of the IPCS PeerReviewCommitteeandmay not reflect in all casesall the detailed
requirements included in nationallegislationon the subject.Theusershouldverify complianceof~
the cardswith therelevantlegislationin thecountryof use.

METHYLENE BISPHENYL ISOCYANATE

I

M

P

0
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T

A

N
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A

http://siri.uvm.edu!msds/mf/cards/file/0298.html 6/30/99
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CAS Number:
DOT Number:

101-68-S
UN 2489

RTK Substancenumber: 1253
Date: May 1992 Revision: June1998

HAZARD SUMMARY
* Methylene Bisphenyl Isocyanatecan affect you when

breathedin.
* Contactwith MethyleneBisphenylIsocyanatecan irritate

the skin, andmaycausea rashandskin allergy.
* Exposureto MethyleneBisphenyl Isocyanatecan irritate

the eyes,nose,throatandlungs.
* MethyleneBisphenylIsocyanatemaycausean asthma-like

allergy. Future exposuresto very low concentrationscan
cause asthma attackswith shortnessof breath,wheezing,
coughing,andchesttightuess.

* Repeatedexposuremayreducelungknction.

IDENTIFICATION
MethyleneBisphenyl Isocyanateis an odorless solid which
appears as white to light-yellow flakes. It is used to
manufacturepolyurethanefoams.

REASON FOR CITATION
* Methylene Bisphenyl Isocyanate is on the Hazardous

SubstanceList becauseit is regulatedby OSHA and citedby
NIOSH, ACGIH, DOT, DEP, andEPA.

* Definitions areprovidedonpage5. -

HOW TO DETERMINE IF YOU ARE BEING
EXPOSED
TheNew JerseyRight to Know Act requiresmost employersto
label chemicalsin the workplaceand requirespublic employers
to provide their employees with information and training
concerningchemicalhazardsand controls. The federalOSHA
HazardCommunicationStandard, 1910.1200,requiresprivate
employersto providesimilar training and information to their
employees.

* If you think you are experiencingany work-relatedhealth

problems, see a doctor trained to recognizeoccupational

diseases.Takethis PactSheetwith you.

WORKPLACEEXPOSURELIMITS
OSHA: The legal airborne permissible exposure limit

(PEL) is 0.02ppmnot to be exceededat anytime.

NIOSH: The recommendedairborne exposure limit is
0.005 ppm averagedover a 10-hourworkshift nn~
0.02 ppmnotto be exceededduring-any 10 minute

- work period.

ACGIH: The recoinmended airborne exposure limit is
0.005 ppm-averagedoveran S-hourworkshift.

WAYS OF REDUCING EXPOSURE
* Where possible, encloseoperationsand use local exhaust

ventilationat the site of chemicalrelease. If local exhaust
ventilation or enclosure is not used,respiratorsshouldbe
worn.

* Wearprotectivework clothing. - -

* Washthoroughlyimmediatelyafter exposureto Methylene

BisphenylIsocyanate.
* Post hazardand warninginformation in the work area. In

addition, aspartof an ongoingeducationand trainingeffort,
communicate all information on the health and safety
hazardsof MethyleneBisphenylIsocyanateto potentially
exposedworkers.

* Exposure to hazardous substancesshould be routinely

evaluated.Thismay include collecting personaland areaair
samples. You can obtain copiesof samplingresults,from
your employer.You have a legal right to this information
underOSHA 1910.20 -

CommonName: METHYLENE
- BISPRENYL ISOCYANATE
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This Fact Sheet is a summary source of information of gJJ.
potential and most severehealthhazardsthat may result from
exposure.Duration of exposure,concentrationof the substance
and other factorswill affect your susceptibilityto any of the
potential effectsdescribedbelow.

If symptoms develop or overexposure is suspected, the
following maybe useful:

* Evaluation by a qualified allergist, including careful

exposurehistory and special testing, may help diagnose
allergytoMethyleneBisphenylIsocyanate.

HEALTH HAZARD INFORMATION

Acute Health Effects
The following acute (short-term) health effects may occur

- immediatelyor shortly after exposureto MethyleneBisphenyl
Isocyanate:

* Contactwith MethyleneBisphenylIsocyanatecan irritate

the skinandmaycausea rash.
* Exposureto MethyleneBisphenyl Isocyanatecan irritate

the eyes, nose, throat and lungs causing coughing,
wheezing,chesttightnessand/orshortnessof breath.

Chronic Health Effects
The following chronic (long-term) health effects can occur at
sometime after exposureto MethyleneBisphenylIsocyanate
and canlastformonthsor years:

Cancer Hazard
* According to the information presentlyavailableto theNew

Jersey Department of Health and Senior Services,
- MethyleneBisphenylIsocyanatehasnotbeentestedfor its

ability tocausecancerin animals.

Reproductive Hazard
* Accordingto the informationpresentlyavailableto theNew

Jersey Department of Health and Senior Services,
MethyleneBisphenylIsocyanatehasnotbeentestedfor its
ability to affectreproduction.

Other Long-Term Effects - -

* MethyleneBisphenylIsocyanatemaycausean asthma-like

allergy. If this occurs, future exposures to very low
concentrationscan causeasthma attackswith shortnessof
breath,wheezing,coughing,and chesttightness.

* Repeated exposure may reduce lung -function causing
shortnessof breath.

* MethyleneBisphenylIsocyanatemaycausea skin allergy.
If anallergy develops,very low futureexposurescan cause
itching anda skinrash.

MEDICAL

Medical Testing
Before starting work and at regular times after that, the
following maybe useful:

* Lung function tests. Thesemay be normal at first if the

personis nothavingan attackatthe time of thetest.

Any evaluationshould include a careful history of past and
presentsymptomswith an exam. Medical teststhat look for
damage already done are ~ a substitute for controlling
exposure.

Requestcopiesof your medicaltesting. You havea legal right
to this informationunderOSHA 1910.20.

Mixed Exposures
* Personswith asthmamay be at increasedrisk of health

effectsfrom exposureto MethyleneBisphenylIsocyanate.
* Becausesmoking can causeheart disease,as well as lung

cancer,emphysema,and otherrespiratoryproblems,it may
worsenrespiratoryconditionscausedby chemicalexposure.

- Evenif you havesmokedfor a long time, stoppingnow will
reduceyour risk of developinghealthproblems.

WORKPLACE CONTROLS AND PRACTICES

Unlessa less toxic chemicalcanbe substitutedfor a hazardous
substance, ENGINEERING CONTROLS are the most
effectiveway of reducingexposure. The bestprotection is to
encloseoperationsand/orprovide local exhaustventilation aç
the site of chemical release. Isolating operations can also
reduceexposure. Using respiratorsor protectiveequipmentis
less effective than the controls mentioned above, but is
sometimesnecessary.

In evaluatingthe controls presentin your workplace, consider:
(I) how hazardousthe substanceis, (2) how much of the
substanceis releasedinto the workplace and (3) whether
harmful skin or eye contact could occur. Special controls
should be in place for highly toxic chemicals or when
significantskin, eye,or breathingexposuresarepossible.

In addition,the following control is recommended:

* Where possible, automatically transfer Methylene
Bisphenyl Isocyanate from drums or other storage
containerstoprocesscontainers.

Good WORK PRACTICES can help to reduce hazardous
- exposures.Thefollowing work practicesarerecommended:

* Workers whose clothing has been contaminated by
Metliylene BisphenylIsocyanateshouldchangeinto clean
clothing promptly.
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* Contaminated work clothes should be laundered by

individuals who have been informed of the hazards of
exposureto MethyleneBisphenylIsocyanate.

* Eye wash fountains should be provided in the immediate
work areaforemergencyuse.

* If thereisthe possibilityof skinexposure,emergencyshower
facilities shouldbeprovided.

* On skin contact with Methylene Bisphenyl Isocyanate,
immediatelywashor showerto removethe chemical.

* Do not eat, smoke,or drink where MethyleneBisphenyl
Isocyanate is handled, processed,or stored, since the

- chemical can be swallowed. Wash handscarefully before
eatingorsmokix~g.

* Use a vacuum or a wet method to reduce dust during
cleanup.DO NOTDRY SWEEP.

PERSONAL PROTECT WE EQUIPMENT

WORKPLACE CONTROLS ARE BETTER THAN
PERSONAL PROTECTIVE EQUIPMENT. However, for
some jobs (such as outsidework, confined space entry, jobs
done only once in a while, or jobs done while workplace
controlsarebeing installed),personalprotectiveequipmentmay
beappropriate.

OSHA 1910.132 requires employers to determine the
appropriatepersonalprotectiveequipmentfor eachhazardand
to train employees on how and when to use protective
equipment.

The following recommendationsare only guidelinesand may
not apply to everysituation. - -

Clothing
* Avoid skincontactwith MethyleneBisphenyl Isocyanate.

Wear protective gloves and clothing. Safety equipment
suppliers/manufacturerscan provide recommendationson
the most protective glove/clothing material for your
operation.

* All protective clothing (suits, gloves, footwear, headgear)
shouldbe clean,availableeachday,and put on beforework.

Eye Protection -

* Weardust-proofgogglesandfaceshieldwhenworking with

powdersor dust, unlessfull facepiecerespiratoryprotection

is wom.-

Respiratory Protection
IMPROPER USE OF RESPIRATORSIS DANGEROUS.
Such equipment should only be used if the employerhas a
written programthat takes into accountworkplace conditions,
requirements for worker training, respirator fit testing and
medicalexams,asdescribedin OSHA 1910.134.

* Wherethe potential exists for exposuresover 0.005 ppm,
usea MSHAJNIOSHapprovedsupplied-airrespiratorwith a
full facepiece operated in a pressure-demandor other
positive-pressuremode. For increasedprotectionuse in
combination with an auxiliary self-containedbreathing
apparatusoperatedin a pressure-demand-or other positive-
pressuremode.

* Exposureto 7.5 ppm is immediatelydangerousto life and
health. If the possibilityof exposuresabove7.5ppm exists,

- use a MSHAJNIOSH approved self-containedbreathing
apparatuswith a full facepieceoperatedin continuousflow
or otherpositivepressuremode.

QUESTIONS AND ANSWERS

Q: If I haveacutehealtheffects,will I laterget chronichealth
effects? - -

A: Not always. Most chronic (long-term) effectsresultfrom
repeatedexposuresto a chemical.

Q: CanI get long-termeffectswithout everhaving short-term
effects? -

A: Yes, becauselong-term effects can occur from repeated
exposuresto a chemicalat levelsnot highenoughto make

- you immediatelysick.

Q: What are my chancesof getting sick when I havebeen
exposedto chemicals?

A: The likelihood of becoming sick from chemicals is
increasedas the- amount of exposure increases. This is
determinedby the length of time and the amount of
materialto which someoneis exposed.

Q: Whenare higherexposuresmorelikely?
A: Conditions which increaserisk of exposure include ~

releasinaoperations(grinding, mixing, blasting, dumping,
etc.), other physical and - mechanical processes(heating,
pouring, spraying,spills andevaporationfrom largesurface
areas such as open containers), and “confined space”

exposures (working inside vats, reactors, boilers, small
rooms, etc.). -

Q: Is the risk of getting sick higher for workers than for
communityresidents? -

A: Yes. Exposuresin the community, except possibly in
casesof fires or spills, areusuallymuch lowerthan those
found in the workplace. However, people in the
communitymaybeexposedto contaminatedwateraswell
as to chemicalsin the air over long periods. Becauseof

- this, and becauseof exposureof children or people who
are already ill, community exposuresmay causehealth
problems.
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The following information is availablefrom:

NewJerseyDepartmentof HealthandSenior Services

OccupationalDiseaseandInjury Services

Trenthn,NJ 08625-0360

(609) 984-1863

IndustrialHvaieneInformation -

Industrial hygienists are available to answer your questions
regarding the control of chemical exposuresusing exhaust

- ventilation, special work practices, good housekeeping,good
hygienepractices,andpersonalprotectiveequipmentincluding

respirators. In addition, theycanhelp to interpretthe resultsof

industrialhygienesurveydata.

MedicalEvaluation
If you think you are becoming sick becauseof exposure to
chemicalsat your workplace, you may call a Departmentof
Healthand SeniorServicesphysicianwho canhelp you find the
servicesyou need.

Public Presentations -

Presentationsand educationalprogramson occupationalhealth

or the Right to Know Act can be organizedfor labor unions,

tradeassociationsandothergroups.

Rjflt to KnowJnformationResources

The Right to Know Infoline (609) 984-2202 can answer
questions about the identity and potential health effects of
chemicals,list of educationalmaterialsin occupationalhealth,
referencesused to preparethe Fact Sheets,preparationof the
Right to Know survey, education and training programs,
labeling requirements,and general information regarding the
Right to Know Act. Violations of the law shouldbe reportedto
(609) 984-2202. - -
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DEFINITIONS

AcGIH is the AmericanConferenceof GovernmentalIndustrial A mutagenis a substancethat causesmutations.A mutationis a
Hygienists. It recommendsupper limits (called TLV5) for changein the geneticmaterialin a body cell. Mutationscanlead
exposureto workplacechemicals. to birthdefects,miscarriages,orcancer.

A carcinogenis a substancethatcausescancer. NAERG is the North American Emergency Response

Guidebook. It wasjointly developedby TransportCanada,the

TheCAS numberis assignedby the ChemicalAbstractsService United StatesDepartmentof Transportationand the Secretariat
to identi& a specific chemical. of Communicationsand Transportationof Mexico. It is a guide

for first respondersto quickly identi& the specific or generic
A combustiblesubstanceis asolid, liquid or gasthatwill bum. hazardsof material involved in a transportationincident, and to

protect themselvesand the general public during the initial
A corrosive substanceis a gas, liquid or solid that causes responsephaseofthe incident.
irreversibledamageto humantissueorcontainers.

NCI is the National Cancer Institute, a federal agency that
BE? is theNewJerseyDepartmentof EnvironmentalProtection, determinesthecancer-causingpotential of chemicals.

DOT is the Departmentof Transportation,the federal agency NFPA is the National Fire ProtectionAssociation. It classifies
thatregulatesthetransportationof chemicals. substancesaccordingto their fire andexplosionhazard.

EPAis the EnvironmentalProtectionAgency, the federalagency NIOSH is the National Institute for OccupationalSafety and
responsiblefor regulatingenvironmentalhazards. Health. It tests equipment,evaluatesand approvesrespirators,

conductsstudies of workplace hazards,andproposesstandards

A fetus is anunbornhumanor animal. to OSHA.

A flammablesubstanceis a solid, liquid, vapor or gasthat will NTP is theNational Toxicology Programwhich testschemicals
ignite easilyandburnrapidly. - andreviewsevidencefor cancer.

The flash point is the temperatureat which a liquid or solid OSHA is the OccupationalSafety and Health Administration,
givesoff vaporthatcanform aflammablemixturewith air, whichadoptsandenforceshealthandsafetystandards.

HHAG is the HumanHealthAssessmentGroup of the federal PEOSHA is the Public EmployeesOccupationalSafety and
EPA. HealthAct, a statelaw which setsPELs for New Jerseypublic

employees.

IARC is the IntemationalAgency for Researchon Cancer,a
scientific group that classifieschemicals according to their ppm meanspartsof a substancepermillion partsof air. It is a
cancer-causingpotential. measureof concentrationby volumein air.

A miscible substanceis a liquid or gasthatwill evenlydissolve A reactivesubstanceis asolid, liquid or gasthatreleasesenergy
in another, undercertainconditions.

mg/m3 meansmilligrams of a chemical in a cubic meterof air. A teratogenis a substancethatcausesbirth defectsby damaging
It is ameasureofconcentration(weight/volume), the ferns.

MSHAis theMine SafetyandHealthAdministration,the federal TLV is theThresholdLimit Value, theworkplaceexposurelimit
agencythat regulatesmining. It also evaluatesand approves recommendedby ACGIH.
respirators. - -

The vapor pressureis a measureof how readily a liquid or a
solid mixes with air at its surface. A higher vapor pressure
indicates a higher concentrationof the substancein air and
thereforeincreasesthe likelihood of breathingit in.
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Hazard Rating Kg’: @rninimal; 1 slight; 2=rnoderate;
3=serious;4severe

FIRE HAZARDS

I N F 0 R M A T I 0 N <<<<<<<‘c<<c<c<<<<

HANDLING AND STORAGE

* Prior to working with MethyleneBisphenylIsocyanateyou
should betrainedonits properhandlingandstorage.

* Methylene Bisphenyl Isocyanatemust be stored to avoid

contactwith ALCOHOLS sinceviolent reactionscanoccur.
* Methylene Bisphenvi Isocyanateis not compatible with

WATER; ALKALIES (suchas SODIUM HYDROXIDE and
POTASSIUM HYDROXIDE); ACIDS; STRONG ACIDS

- (such as HYDROCHLORIC, SULFURiC and NITRIC);
AAMINES (such as METHYLAMINE, ANILINE and
ETHYLENEDIAMINE); andAMMONIA.

* Storein tightly closedcontainersin a cool, well-ventilated
areaawayfromHEAT andMOISTURE.

* Keeptheareaat temperaturesbelow100°F(38°C). -

In V.1. POISUWTWEORMA770W 7-Rt9Q-764-7’%l
* Usethy chemicalor CO2extinguishers.
* POISONOUSGASESARE PRODUCEDIN FIRE.
* CONTAINERSMAY EXPLODEIN FIRE.
* If employeesareexpectedto fight fires, they mustbetrained

andequippedas statedin OSHA 1910.156.

SPILLS AND EMERGENCIES

If Methylene Bisphenyl Isocyanate is spilled, take the
following steps:

* Evacuatepersons not wearing protective equipment from
areaof spill until clean-upis complete.

* Collect solid materialin themostconvenientandsafemanner

anddepositin sealedcontainers.
* Ventilateareaafterclean-upis complete.
* It may be necessaryto contain and dispose of Methylene

BisphenylIsocyanateas a HAZARDOUS WASTE. Contact
your Departmentof EnvironmentalProtection(DEP) or your
regional office of the federal Environmental Protection
Agency(EPA) for specificrecommendations.

* If employeesare requiredto clean-up spills, they must be
properly trainedandequipped. OSHA 1910.120(q)may be

- applicable.

FOR LARGE SPILLS AND FIRES immediatelycall your fire
department.You can requestemergencyinformation from the
following:

CHEMTREC: (800) 424-9300
NJDEP HOTLINE: (609)292-7172

Eye Contact
* Immediatelyflush with largeamountsof waterfor at least15

minutes, occasionallylifting upperandlower lids.

Skin Contact
* Quickly remove contaminatedclothing. Immediately wash

contaminatedskin with largeamountsof soapandwater.

Breathing
* Removethepersonfrom exposure.
* Begin rescuebreathingif breathinghasstoppedandCPR if

heartactionhasstopped.
* Transferpromptly to amedical facility.

PHYSICAL DATA

Vapor Pressure: 0.05 mmHg at 68°F(20°C)
Flash Point: 396°F(202°C)
WaterSolubility: Slightly soluble

OTHER COMMONLY USED NAMES

Chemical Name:
IsocyanicAcid, Methylenedi-p-PhenyleneEster
Other Names:
4,4’-DiphenylmethaneDiisocyanate;
4,4’-Diisocyanatodiphenylmethane;MDI

Not intendedto be copiedand saidfor commercial
purposes. - -

NEW JERSEYDEPARTMENT OF HEALTH AND
SENIORSERVICES

Right to Know Program
P0Box 368,Trenton,NJ 08625-0368
(609) 984-2202

CommonName:

DOTNumber:
NAERG Code:
CAS Number:

METHYLENE BISPHENYL
ISOCYANATE
UT’~2489
156

101-68-8

Hazardrating NJDHSS NEPA

FLAMMABILITY I -

REACTWITY 2 -

POISONOUSGASESARE PRODUCEDIN FIRE
CONTAINERSMAY EXPLODE IN FIRE

FIRST Al])
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OSHA Chemical Sampling Information
Methylene bisphenyl isocyanate

OSNA Chemical SampUnQ Information - Table of Contents

General Description E1~idDefinitions

NAME: Methylene bisphenyl socyanate

SYNONYM(s): 4,4-Diphenylmethane diisocyanate; MDI; 4,4-
Diisocyanadiphenyl-methane;Methylerie bis(4-phenylisocyanate);Methylene
Bis(PhenylIsocyanate)

IMIS: 1073

CAS: 101-68-8

NIOSH: RTECS NQ9350000;44210 -

DOT: UN2489 KeepAway From Food

DESCRIPTION:

White to light-yellow flakes; odorless.
MW:- 250 F
BP: 342 F
VP: 0.05 mm
MP: 99 F -

Exposure Limits

OSHA GENERAL INDUSTRY STANDARDS: 0.02 ppm, 0.2 mg/m3 Ceiling

-OSHA CONSTRUCTIONINDUSTRY STANDARDS: 0.02 ppm, 0.2 mg/m3
Ceiling

THRESHOLD LIMIT VALUE: 0.005 ppm, 0.051 mg/m3 TWA

RECOMMENDED EXPOSURELIMIT: 0.005 ppm TWA; 0.020 ppm Ceiling
(10 mm) - -

Health Factors

IARC: Group 3, not classifiableasto its carcinogenicityto humans

SYMPTOM(s): Eye, nose,throatirritation; coughing,pulmonarysecretions,
chestpain,dyspnea,asthma -

HEALTH EFFECTS: Asthma (I-1E9) Irritation-Eye, Nose,Throat,Skin---Marked
(HE14) -

http://www.osha-slc.gov/Chemsampdata/CHj53300.html 6/30/99



IVietilylene bispflenyl isocyanate r

ORGAN: Respiratorysystem,eyes

Monitoring

SLC1:

MEDIA: Coated Glass Fiber Filter (37 mmopen face) Coated with 1.0
mg 1-(2-Pyridyl)piperazine
ANL SOLVENT: 90/10 (v/v) Acetonitrile/Dimethyl Sulfoxide
MIN T: 15 Minutes MAX F: 1.0 I.Jmin (Ceiling)
ANL 1: Nigh Performance Liquid Chromatography; HPLC/UV/FLU
REP: (OSHA 47)
SAE: 0.17
CLASS: Fully Validated

- NOTE: OSHA personnel may obtain coated filter from SLTC and
refrigerate until use.

COND: Column: Mobile Phase:DetectorWavelength:DetectionLimit:

4 OSHA Ch~ical Samoline lnformathn - Table of Contents

Revision Date: 11/19/1992

http://www.osha-slc.gov/ChemSampdataICH253300.h-tml 6/30/99
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NIOSH Pocket Guide to Chemical Hazards

[iViethylene bisphenyl isocyanate JCAS 101-68-8 -

L642 ~RTECSNQ9350000

ISYn~YWS& TradeNames F~~DOTID & Guide4,4’-Diphenylmethanediisocyanate;MDI; Methylene bis(4-phenyl 2489 156
isocyanate);Methylenedi-p-phenyleneesterof isocyanicacid

E o U rNIOSH REL: TWA 0.05 mg/rn3 (0.005 ppm) C 0.2 mg/rn3 (0.020 ppm)
[10-minute]

Limits PEL: C 0.2 mg/rn3 (0.02 ppm)

IDLH 75mg/rn3 See: 101688 ~ConversionI ppm = 10.24 mg/ni’

PhysicalDescription
White to light-yellow, odorlessflakes. [Note: A liquid above99°F.] -

[MW: 250.3

VP(77°F): 0.000005
nimEg

BP:597°F -

IP:? - 1
MLT: 99°F I~So1: ~
- IS Or: 1.23 (Solid at

77°F)1.19 (Liquid at
I

Fl.P: 390°F UEL:?

I.12”°F)

LEL:?

CombustibleSolid H
incompatibilities & Reactivities —

Strongalkalis, acids,alcohol [Note: Polymerizesat 450°F.]

MeasurementMethiEd
Impinger; Reagent; High-pressure liquid chromatography/Fluorescence/Electrochemical detection;
IV [#5522,Isocyanates][Also #5521} See:NMAM INDEX

PersonalProtection & Sanitation
Skin: Preventskincontact

First Aid (Sççprocedures) F
Eye:Irrigate immediately

Eyes:Preventeyecontact Skin: Soapwashimmediately I

Washskin: Whencontaminated Breathing:Respiratorysupport
Remove:Whenwetor contaminated Swallow:Medicalattentionimmediately
Change:Daily

aespirator RecommendationsNIOSH
Up to 0.5 mg/m3:(APF = 10) Any supplied-airrespirator*
Up to 1.25 mg/n3: (APF = 25)Any supplied-airrespiratoroperatedin acontinuous-flowmode*
Up to 2.5 mg/rn’: (APF = 50)Any self-containedbreathingapparatuswith afail facepiece/(APF=
50)Any supplied-airrespiratorwith afill facepiece
Up to 75 mg/rn3: (APF = 2000)Any supplied-airrespiratorthathasafull facepieceandis operated~
in a pressure-demand or other positive-pressure mode
Emergency or planned entry into unknownconcentrationsor IDLH conditions:(APF = 10,000)
Any self-containedbreathingapparatusthathasafull facepieceandis operatedin apressure- F
demandorotherpositive-pressuremode/(APF= 10,000)Any supplied-air respirator that has a full
facepiece andis operatedin apressure-demandor otherpositive-pressuremodein combination
with an auxiliary self-containedpositive-pressurebreathingapparatus
Escape:(APF = 50) Any air-puri~’ing,fill-facepiece respirator (gasmask)with achin-style,front-

http://www.cdc.gov/niosb/npg/npgdo4 I 3.html 7/7/99



iNiU~flrocKetLcuiueto ~nemicai nazarus x

or back-mounted organicvaporcanisterhaving ahigh-efficiencyparticulatefilter/Any appropriate

escape-type, self-contained breathingapparatus
1Expos~i~Routes inhalation, ingestion, skin andloreye contact I
[~5iiptomsirritation eyes,nose,throat;respiratorysensitization;

tchest pain, dyspnea (breathingdifficulty); asthma

cough,pulmonarysecretions,
~

1tiiget Organs Eyes,respiratorysystem I
Seealso:iNTRODUCTION See1CSCCARD: 0298 SeeME]) ICAL TESTS:0147 -~

http://wwv~.cdc.gov/niosh/npg/npgd04l 3 html 7/7/99



Isopropyl Alcohol http://www.osha-slc,gov/Chemsamp_data/CH_248400,htrnl

ChemllcS Sampflng ltnformatllon
Isopropyl Alcohol -

Chemical SpmDling Information - Table
-

of -

-
:

p. Field Definitions
p. Analytical Methods

Contents . .

p. HealthGuidelines

General Description

NAME: Isopropyl Alcohol -

SYNONYM(s): Isopropanol; IPA; 2-Propanol; sec-Propyl alcohol

IMIS: 1560

CAS: 67-63-0

NIOSH: RTECS NT8050000; 44675

DOT: UN1219 Flammable Liquid

DESCRIPTION:

Colorless liquid with an odor of rubbing alcohol.
MW: 60.09
BP: 180 F
VP: 33 mm
MP: -128 F

INCOM: Strong oxidizers

Exposure Limits

10/6/00 11:40AM



Isopro~ylAlcohol http://www.osha-slc.gov/ChernSamp_data/CH_248400.html

OSHA GENERAL INDUSTRY PEL: 400 ppm, 980 mg/m3

051-IA CONSTRUCTION INDUSTRY PEL: 400 ppm, 980 mg/m3 TWA

ACGIH TLV: 400 ppm TWA; 500 ppm STEL

NIOSH REL: 400 ppm TWA, 500 ppm STEL

Health Factors

IARC: Isopropyl Alcohol Manufacture (Strong-Acid Process) -Group 1, carcinogenic
to humans

SYMPTOM(s): Mild eye, nose, throat irritation; drowsiness; dizziness; headaches;
dry cracking skin

HEALTH EFFECTS: Irritation-Eye, Nose, Throat, Skin---Mild (HE16) Narcosis (HE8)

ORGAN: Eyes, skin, respiratory system

Monitoring__ ____ __ ___

PRIMARY SAMPLING/ANALYTICAL METHOD (SLC1):

MEDIA: Two Anasorb 747 Tubes (400mg first! 200mg second)

ANL SOLVENT: (60:40) Dimethylformamide/Carbon Disull9de
MAX V: 18 Liters MAX F: 0.2 L/min
ANL 1: GasChromatography; GC/FID
REF: 2 (OSHA 109)
SAE: 0.08
CLASS: Fully Validated

NOTE: After sampling, separate and cap tubes. Label first and second.
MEDIA: Charcoal Tube (100/50 mg sections, 20/40 mesh)
ANLSOLVENT: (99:1) Carbon Disulfide/2-Butanol

I ALT SOLVENT: (99:1) Carbon Disulfide/Dimethylformamide

2of3 10/6/00 11:40AM



isopropyl Alcohol http://www.osha-slc.gov/Chemsaitp_data/CH_24M00.fltml

ALT SOLVENT: (95:5) Methylene Chloride/Methanol
MAX V: 3 Liters MAX F: 0.2 L/min (TWA)
MAX V: 3 Liters MAX F: 0.2 L/min (STEL)
ANL 1: Gas Chromatography; GC/FID
REF: 1 (NIOSH 1400)
SAE: 0.12
CLASS: Fully Validated -

NOTE: The use of charcoal may give low results from high humidity atmospheres
due to an insoluble water phase in the sample solution.

SECONDARYSAMPLING/ANALYTICAL METHOD(SAM2):

DEVICE: Detector Tube COMPANY:Gastec
PART #: 113L RANGE: 25-800 ppm
CLASS: Mfg
DEVICE: Detector Tube COMPANY:MSA
PART #: 95097 RANGE: 100-10,000 ppm
CLASS: Mfg
DEVICE: Detector Tube COMPANY:Kitagawa
PART #: 150U RANGE: 40-1,200 ppm
CLASS: Mfg
DEVICE: Instrumentation COMPANY: Infrared Spectrophotometer
PART #: MIRAN 1A & lB RANGE: 0.6 ppm @ 8.9 um
CLASS: Mfg
DEVICE: Instrumentation COMPANY: Infrared Spectrophotometer
PART#: MIRAN 103 RANGE: 800 ppm @12.3 um
CLASS: Mfg
DEVICE: Instrumentation COMPANY:Organic Vapor Analyzer
PART #: Organic Vapor Analyzer
CLASS: Mfg
DEVICE: Instrumentation COMPANY: PID
PART #: Photoionization Detector
CLASS: Mfg

Chemical Sampling Information - Table of Contents
Revision Date: 02/29/2000
* All Trademarks are the property of their respective owners.

3°f3 10/6/00 11:40AM



ISOPRQPYLALCOHOL (90- 100%) http://www.jtbaker.com/cgi-blnfmsds-s.pF?searchaata~9usu

Please i’educe your browser font sizefor belier ~4ev~ingand piinhing.
24 Hour Emorgency Telephone: 9U8-659-2151
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All nonomorgericy quoslions should be directed to Ouslomer Service (l.OGO502-2&Oflforassislanca

ISOPROPYL ALCOHOL (90-100%)

MSDS Number: 18840 --- EffectiveDate: 07/21/00

1. Product Identification

Synonyms:2-Propanol;sec-propylalcohol; isopropanol;sec-propanol;dimethylearbinol
CAS No.: 67-63-0
Molecular Weight: 60.10
ChemicalFormula: (CI-13)2 CHOH
Product Codes:
J.T. Baker: 5082, 9037, 9080, U298
Mallinckrodt: 3027, 3031, 3032, 3035, 3037, 3043, 4359,6569,H604, H982, V345,V555,V566

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

Isopropyl Alcohol 67-63-0 90 - 100% Yes
Water 7732-18-5 0 - 10% No

lof9 10/6/U011:4IAM



ISOPRQPYL ALCOHOL (90- 100%) http://www.jtbaker.com/cgi-bin/rnsds-s.pl’?searchdata9usu

3. Hazards Identification
EmergencyOverview

WARNING! FLAMMABLE LIQUID AND VAPOR. HARMFUL IF SWALLOWED OR INHALED. CAUSES
IRRITATION TO EYES AND RESPIRATORY TRACT. AFFECTS CENTRAL NERVOUS SYSTEM. MAY BE
HARMFUL IF ABSORBED THROUGH SKIN. MAY CAUSE IRRITATION TO SKIN.

J.T. Baker SAF~T~DATA(tm)Ratings (Provided here for your convenience)

HealthRating: 1 - Slight
FlammabilityRating:4 - Extreme(Flammable)
ReactivityRating:2 - Moderate
ContactRating:2 - Moderate
LabProtectiveEquip: GOGGLES;LAB COAT; VENT HOOD;PROPERGLOVES;CLASS B EXTINGUISHER
Storage Color Code: Red (Flammable)

PotentialHealth Effects

Inhalation: .

Inhalationof vaporsirritatestherespiratorytract.Exposureto highconcentrationshasanarcoticeffect,producingsymptomsof
dizziness,drowsiness,headache,staggering,unconsciousnessandpossiblydeath.
Ingestion:
Cancausedrowsiness,unconsciousness,anddeath.Gastrointestinalpain,cramps,nausea,vomiting,and diarrheamayalsoresult.
Thesinglelethaldosefor ahumanadult = about250 mIs (8 ounces).
Skin Contact:
May causeirritation with rednessandpain. Maybe absorbedthroughtheskin with possiblesystemiceffects.
EyeContact:
Vaporscauseeyeirritation. Splashescausesevereirritation, possiblecornealburnsandeyedamage.
ChronicExposure:
Chronicexposuremay causeskin effects.
Aggravation of Pre-existingConditions:
Personswith pre-existingskin disordersor impairedliver, kidney,orpulmonaryfunctionmaybe moresusceptibleto theeffectsof
this agent.

4. First Aid Measures

2of9 10/6/00 11:41 AM



ISOPRQPYL ALCOHOL (90 - 100%) http:/fwwwjtbaker.com/cgi-bin/msds-s.pI?searchdata=9080

Inhalation:
Removeto freshair. If notbreathing,giveartificial respiration.If breathingis difficult, giveoxygen.Get medicalattention.
Ingestion:
Give largeamountsof waterto drink. Never give anythingby mouthto an unconsciousperson.Get medicalattention.
Skin Contact: .

Immediately flush skin with plenty of water for at least15 minutes.Call aphysicianif irritation develops.
EyeContact:
Immediatelyflush eyeswith plenty ofwater for at least15 minutes,lifting lower anduppereyelidsoccasionally.Get medical
attentionimmediately.

5. Fire Fighting Measures
Fire:
Flash point: 12C (54F) CC
Autoignition temperature:399C (750F)
Flammable limits in air %by volume:
lel: 2.0; uel: 12.7
Listed fire datais for PureIsopropylAlcohol.
Explosion:
Aboveflash point, vapor-airmixturesareexplosivewithin flammablelimits notedabove.Contactwith strongoxidizersmaycause
fire or explosion.Vaporscanflow alongsurfacesto distantignition sourceandflashback. Sensitiveto staticdischarge.
Fire Extinguishing Media:
Waterspray,dry chemical,alcoholfoam,or carbondioxide. Waterspraymaybeusedto keepfire exposedcontainerscool,dilute
spills to nonflammablemixtures,protectpersoimelattemptingto stop leakanddispersevapors.
SpecialInformation:
In theeventof afire, wearfull protectiveclothing andNIOSH-approvedself-containedbreathingapparatuswith full facepiece
operatedin thepressuredemandor otherpositivepressuremode.

6. Accidental ReleaseMeasures

Ventilate area of leak or spill. Remove all sources of ignition. Wear appropriate personal protective equipment as specified in
Section8. Isolatehazardarea.Keepunnecessaryandunprotectedpersonnelfrom entering.Containandrecoverliquid when
possible. Use non-sparking tools and equipment. Collect liquid in an appropriate container or absorb with an inert material (e. g.,
vermiculite, dry sand, earth), and place in a chemical waste container. Do notusecombustiblematerials,suchassawdust. Donot
flush to sewer!If a leakor spill hasnot ignited,usewatersprayto dispersethevapors,to protectpersonnelattemptingto stQpleak,
andto flush spills awayfrom exposures.

3of9 10/6/0011:4IAM



ISOPROPYL ALCOHOL (90- 100%) http://www.jtbaker.com/cgi-binhittsds-s,pl?searchdata9O8o

J. T. BakerSOLUSORB(R)solventadsorbentis recommendedfor spills of this product.

7. Handling and Storage
Protectagainstphysicaldamage.Storein a cool, dry well-ventilatedlocation,awayfrom any areawherethefire hazardmaybe
acute. Outsideor detachedstorageis preferred.Separatefrom incompatibles.Containersshouldbebondedandgroundedfor
transfersto avoidstaticsparks.StorageanduseareasshouldbeNo Smokingareas.Usenon-sparkingtypetoolsandequipment,
includingexplosionproofventilation: Containersof this materialmaybe hazardouswhenemptysincetheyretainproductresidues
(vapors,liquid); observeall warningsandprecautionslisted for theproduct.Smallquantitiesof peroxidescanform on prolonged
storage.Exposureto light and/orair significantly increasestherateofperoxideformation.If evaporatedto a residue,themixtureof
peroxidesandisopropanolmayexplodewhenexposedto heator shock.

8. Exposure Controls/PersonalProtection
Airborne ExposureLimits:
ForIsopropylAlcohol (2-Propanol):
-OSHA PermissibleExposureLimit (PEL):
400 ppm (TWA)

-ACGII-I ThresholdLimit Value(TLV):
400ppm (TWA), 500 ppm (STEL)
Ventilation System:
A systemof local and/orgeneralexhaustis recommendedto keepemployeeexposuresbelowtheAirborneExposureLimits. Local
exhaustventilationis generallypreferredbecauseit cancontroltheemissionsofthecontaminantat its source,preventing
dispersionof it into thegeneralwork area.Pleasereferto theACGIH document,Industrial Ventilation,A ManualofRecommended
Practices,mostrecentedition, for details.
PersonalRespirators(NIOSH Approved):
If theexposurelimit is exceeded,a full facepiecerespiratorwith organicvaporcartridgemaybeworn up to 50 times theexposure
limit or the maximum useconcentration specifiedby the appropriate regulatory agencyor respirator supplier, whichever is lowest.
Foremergenciesor instanceswheretheexposurelevelsarenotknown,usea ftill-facepiecepositive-pressure,air-supplied
respirator.WARNING: Air purifying respiratorsdo notprotectworkersin oxygen-deficientatmospheres.
Skin Protection:
Wearimperviousprotectiveclothing, includingboots,gloves,lab coat,apronor coveralls,asappropriate,to preventskin contact.
Neopreneandnitrile rubberarerecommendedmaterials.
Eye Protection:
Use chemicalsafetygogglesand/orafull faceshieldwheresplashingis possible.Maintaineyewashfountainandquick-drench
facilities in work area.

4of9 10/6/00 11:41 AM



ISOPROPYL ALCOHOL (90 - 100%) http:/fwww,jtbaker,com/cgi-bin/msds-s,pI?searchdata—9080

9. Physical and Chemieal Properties
Appearance:
Clear,colorlessliquid.
Odor:
Rubbingalcohol.
Solubility:
Miscible in water.
SpecificGravity:
0.79 @ 20C/4C
pH:
No informationfound.
% Volatiles by volume @ 21C (70F):
100
Boiling Point:
82C(l8OF)
Melting Point:
-89C (-128F)
Vapor Density (Air=1):
2.1
Vapor Pressure(mm Hg):
44@25C(77F)
Evaporation Rate (BuAel):
2.83

10. Stability and Reactivity

Stability:
Stableunderordinaryconditionsof useand storage;Heatandsunlightcancontributeto instability.
HazardousDecompositionProducts:
Carbondioxideandcarbonmonoxidemayform whenheatedto decomposition.
HazardousPolymerization:
Will not occur.
Incompatibilities:
Heat,flame, strongoxidizers,acetaldehyde,acids,chlorine,ethyleneoxide, hydrogen-palladiumcombination,hydrogen
peroxide-sulfuricacid combination,potassiumtert-butoxide,hypochiorousacid,isocyanates,nitroform,phosgene,aluminum,
oleumandperchloricacid.
Conditions to Avoid:

5of9 10/6/0011:41AM



ISOPROPYL ALCOHOL (90 - 100%) http://www.jtbaker.corn/cgi-bin/rnsds-s,pl?searchdata9080

Heat,flames, ignition sourcesand incompatibles.

11. Toxicological Information

Oral rat LD5O: 5045mg/kg; skin rabbitLDSO: 12.8 gm/kg; inhalationrat LC5O: 16,000ppm/8-hour;investigatedasatumorigen,
mutagen,reproductiveeffector.

\Cancer Lists\
- - -NTP Carcinogen- - -

Ingredient Known Anticipated IARC Category

Isopropyl Alcohol (67-63-0) No No 3
Water (7732-18-5) No No None

12. Ecological Information
Environmental Fate:
Whenreleasedinto thesoil, this materialis expectedto quickly evaporate.Whenreleasedinto thesoil, this materialmayleachinto
groundwater.Whenreleasedinto thesoil, this.materialmaybiodegradeto amoderateextent.Whenreleasedto water, this material
is expectedto quickly evaporate.Whenreleasedinto thewater,this materialis expectedto haveahalf-life between1 and10 days.
Whenreleasedinto water,this materialmaybiodegradeto amoderateextent.This materialis not expectedto significantly
bioaccumulate.Whenreleasedinto theair, thismaterialis expectedto bereadily degradedby reactionwith photochemically
producedhydroxyl radicals.Whenreleasedinto theair, thismaterialis expectedto haveahalf-life between1 and 10 days.When
releasedinto theair, this materialmaybe removedfrom theatmosphereto amoderateextentby wet deposition.
EnvironmentalToxicity:
TheLC5O/96-hourvaluesfor fish areover100 mg/I. This materialis not expectedto be toxic to aquaticlife.

13. DisposalConsiderations

Whatevercannotbe savedfor recoveryorrecyclingshouldbe handledashazardouswasteandsentto aRCRA approved
incineratoror disposedin aRCRA approvedwastefacility. Processing,useor contaminationofthis productmaychangethewaste
managementoptions.Stateand local disposalregulationsmaydiffer from federaldisposalregulations.Disposeof containerand
unusedcontentsin accordancewith federal,stateandlocal requirements.

oof9 10/6/0011:41 AM
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14. Transport Information

Domestic(Land, D.O.T.)

Proper Shipping Name: ISOPROPANOL
Hazard Class: 3
UN/NA: UN1219
PackingGroup: II
Information reported for product/size: 355LB

International (Water, I.M.O.)

Proper Shipping Name: ISOPROPANOL
Hazard Class: 3.2
UN/NA: UNl2t9
PackingGroup:II
Information reported for product/size: 355LB

15. Regulatory Information
\Chemical Inventory Status - Part l\

Ingredient TSCA EC Japan Australia

Isopropyl Alcohol (67-63-0) Yes Yes Yes Yes
Water (7732-18-5) Yes Yes Yes Yes

\Chemical Inventory Status - Part 2\

Ingredient Korea

Isopropyl Alcohol (67-63-0) Yes
Water (7732-18-5) Yes

\Federal, State & International Regulations -

-SARA 302-
Ingredient RQ TPQ

Isopropyl Alcohol (67-63-0) No No
Water (7732-18-5) No No

\Federal; state & International Regulations - Part 2\
-RCRA- -TSCA-

Ingredient CERCLA 261.33 8(d)

- -Canada- -

DSIJ NDSL Phil.

Yes No Yes
Yes No Yes

Part l\
SARA 313

List Chemical Catg.

Yes No
No No

7 of 9 10/6/00 11:41 AM
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Isopropyl Alcohol (67-63-0) No No No
Water (7732-18-5) No No No

Chemical Weapons Convention: No TSCA 12(b): Yes CDTA: Yes
SARA 311/312: Acute: Yes Chronic: Yes Fire: Yes Pressure: No
Reactivity: No (Mixture / Liquid)

Australian HazchemCode: 2[S]2
PoisonSchedule: No information found.
WHMIS:
This MSDS hasbeenpreparedaccordingto thehazardcriteriaoftheControlledProductsRegulations(CPR) andtheMSDS
containsall ofthe informationrequiredby theCPR.

16. Other Information
NFPA Ratings: Health: 2 Flammability: 3 Reactivity: 0
Label Hazard Warning:
WARNING! FLAMMABLE LIQUID AND VAPOR.HARMFUL IF SWALLOWED OR INHALED. CAUSESIRRITATION TO
EYES AND RESPIRATORYTRACT. AFFECTSCENTRAL NERVOUS SYSTEM.MAY BE HARMFUL IF ABSORBED
THROUGH SKIN. MAY CAUSEIRRITATION TO SKIN.
Label Precautions:
Keepaway from heat,sparksandflame.
Keepcontainerclosed.
Useonly with adequateventilation.
Washthoroughlyafterhandling.
Avoid breathingvaporor mist.
Avoid contactwith eyes,skin andclothing.
Label First Aid:
If swallowed,give largeamountsofwaterto drink. Nevergive anythingby mouthto an unconsciousperson.If inhaled,removeto
fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. In case of contact, immediately flush
eyesor skinwith plenty ofwaterfor at least15 minutes.Removecontaminatedclothing andshoes.Washclothingbeforereuse.In
all cases,getmedicalattention.
Product Use:
LaboratoryReagent.
Revision Information:
MSDS Section(s)changedsincelastrevisionof documentinclude:7.
Disclaimer:

Mallinckrodt Baker, Inc. provides the information contained herein in goodfaith but makes no representation as to its
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comprehensivenessor accuracy. This documentis intended only asa guide to the appropriate precautionary handling of the
material by a properly trained personusingthis product. Individuals receiving the information must exercisetheir
independentjudgment in determining its appropriatenessfor a particular purpose.MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESSOR IMPLIED, INCLUDING WITHOUT
LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSEWITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMATION
REFERS. ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES
RESULTING FROM USE OF OR RELIANCE UPON THIS INFORMATION.

Prepared by: Strategic ServicesDivision
PhoneNumber:(314)539-1600(U.S.A.)
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OSHA Chemical Sampling Information
Methyl Chloroform

OSHA Chemical SamPling Information - Table of Contents 1
General Description Field Definitions

NAME: Methyl Chloroform

SYNONYM(s): 1,1, 1-Trichloroethane; Composite Constituent

IMIS: 1720

CAS: 71-55-6

NIOSH: RTECS K32975000; 34070

• DOT: UN2831 Keep Away From Food

DESCRIPTION:

Colorless liquid with a mild, chloroform-like odor.
MW: 133
BP:165F
VP: 100 mm
MP: -36 F

Exposure Limits

OSHA GENERAL INDUSTRY STANDARDS: 350 ppm, 1900 mg/m3

051-IA CONSTRUCTION INDUSTRY STANDARDS: 350 ppm, 1900 mg/m3
TWA

THRESHOLD LIMIT VALUE: 350 ppm, 1910 mg/m3 TWA; 450 ppm, 2460
• mg/m3 STEL; Appendix A4 (Not Classifiable as a Human Carcinogen)

RECOMMENDED EXPOSURE LIMIT: 350 ppm Ceiling (15 mm)

Health Factors _____________________________

IARC: Group 3, not classifiable as to its carcinogenicity to humans (1,1,1-

Trichloroethane)

SYMPTOM(s): Headaches; lassitude; CNS depression; poor equilibrium; eye

irritation; dermatitis; cardiac arrhythmias

HEALTHEFFECTS: Irritation-Eye, Nose, Throat, Skin---Mild (HE16) Narcosis
(HES)

ORGAN: Skin, CNS, CVS, eyes

http://www.osha-slc.gov/ChemSamp_dataJCHj52300.Iitml 6/30/99
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Monitoring

SLC1:

MEDIA: Charcoal Tube (100150 mg sections, 20/40 mesh)
ANL SOLVENT: Carbon Disulfide
ALT SOLVENT: (99:1) Carbon Disulfide/Dimethylformamide
MAX V: 3 Liters MAX F: 0.2 L/min (TWA)
MAX V: 3 Liters MAX F: 0.2 L/min (STEL)
ANL 1: Gas Chromatography; GC/FID
REF: 2 (OSHA 14)
SAE: 0_li
CLASS: Fully Validated

SECONDARYSAMPLING/ANALYTICAL METHOD(SAM2):

DEVICE: Detector TubeCOMPANY:Sensidyne
PART #: 135 RANGE: 100-500ppm
CLASS: Mfg DEVICE: Detector Tube COMPANY: MSA
PART #: 88536 RANGE: 100-700 ppm, Pyrolyzer required
CLASS: Mfg DEVICE: Detector Tube COMPANY: Kitagawa
PART#: 1605 RANGE: 15-400 ppm
CLASS: Mfg DEVICE: Detector Tube COMPANY: Draeger
PART #: CH 21101 RANGE: 50-600 ppm
CLASS: Mfg DEVICE: Instrumentation COMPANY: Foxboro
PART #: MIRAN 1A & 18 RANGE: 0.2 ppm @ 9.3 um
CLASS: Mfg DEVICE: Instrumentation COMPANY: Foxboro
PART#: MIRAN 103 RANGE: 0-1000 ppm © 9.9 um
CLASS: Mfg DEVICE: Instrumentation COMPANY: Century
PART #: Organic Vapor Analyzer
CLASS: Mfg DEVICE: Instrumentation COMPANY: HNU

• PART#: Photoionization Detector
CLASS: Mfg

I OSHA Chemical Sampling Information- Table of Contents

Revision Date: 01/12/1999

http://www.osha-slc.gov/ChemSampdatalCH_252300.html 6/30/99
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NIOSH PocketGuide to Chemical Hazards

Methyl chloroform 7 1-55-6

CH3CCI3 ]RTECS K32975000

Synonyms& Trade Names ~ DOT ID & Guide
Chlorothene;1,1,1-Trichloroethane;1,1,1-Trichloroethane(stabilized) 2831 160

Ex o~ure NIOSH REL: C 350 ppm(1900mg/rn3) [15-minute] SeeAppendixC
(Chioroethanes)

Limits OSHA PELt: TWA 350 ppm(1900mg/m3)

IDLH 700ppmSee:71556 jConversion 1 ppm = 5.46mg/rn3

PhysicalDescription
Colorlessliquid with amild, chloroform-likeodor.

MW: 133.4 ~[fl?: 165°F IFRZ: -23°F fl~Sol:0.4%
IV?: 100 mmHg ~IP:11.00eV iSp.Gr: 1.34 1
FLP:? ~UEL:12.5% 7.5%

CombustibleLiquid, butbumswith difficulty.

Incompatibilities & Reactivities
Strongcaustics;strongoxidizers;chernically-activemetalssuchaszinc,aluminum,magnesium
powders,sodium&potassium;water [Note: Reactsslowly with waterto form hydrochloricacid.]

MeasurementMethod
Charcoaltube; CS2Gaschromatography/Flameionizationdetection;IV {#1003,Halogenated

Hydrocarbons]See:NMAM INDEX

{P~rsonalProtection & Sanitation
Skin: Preventskincontact
Eyes:Preventeyecontact
Washskin: Whencontaminated
Remove:Whenwet orcontaminated
Change:N.R.

First Aid (Sççprocedures)

Eye:Irrigate immediatelySkin: Soapwashpromptly
Breathing:Respiratorysupport
Swallow: Medical attentionimmediately

Respirator RecommendationsNIOSBI/OSHA
Up to 700 ppm: (APF = 10) Any supplied-airrespirator*/(APF= 50)Any self-containedbreathing
apparatuswith aflill facepiece
Emergencyor plannedentry into unknownconcentrationsor IDLH conditions:(APF = 10,000)
Any self-containedbreathingapparatusthathasafull facepieceandis operatedin apressure-
demandor otherpositive-pressurernode/(APF= 10,000)Any supplied-airrespiratorthathasafill
facepieceandis operatedin apressure-demandorotherpositive-pressuremodein combination
with anauxiliary self-containedpositive-pressurebreathingapparatus
Escape:(APF = 50)Any air-purifying, full-facepiecerespirator(gasmask)with achin-style,front-
or back-mountedorganicvaporcanister/Anyappropriateescape-type,self-containedbreathing
apparatus

ExposureRoutes inhalation, ingestion, skin andloreyecontact

Symptomsirritation eyes,skin; headache,lassitude~veakness,exhaustion),centralnervous
system depressant/depression, poor equilibrium; dermatitis; cardiac arrhythmias; liver damage

TargetOrgansEyes,skin,centralnervoussysteii~6a}~liovascularsystem,liver

http://www.cdc.gov/nioshlnpg/npgdO4O4.html 7/7/99
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FSeealso: IINTRODUCTION See ICSC CARD: 0079 See MEDICALTESTS: 0141 jj
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Ptease reduceyourbrowserfont sizef& better viewing and p~hiting.
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1,1,1-TRICHLOROETHANE

MSDSNumber: T4914 --- EffectiveDate:04/09/98

1. Product Identification

Synonyms:Methyl chloroform;trichloroethane;chloroetene
CAS No.: 71-55-6
Molecular Weight: 133.40
Chemical Formula: CH3CC13
Product Codes: 5381,9435, 9436,9437,W509, W510

2. Composition/Information on Ingredients

Ingredient • • CAS No Percent Hazardous

Methyl Chloroform 71-55-6 96 - 100% Yes
Dioxane 123-91-1 < 3% Yes
1,2-Epoxybutane 106-88-7 < 0.5% Yes
Actual concentrations proprietary

3. Hazards Identification

EmergencyOverview

• WARNING! HARMFUL IF SWALLOWED, INHALED OR ABSORBED
THROUGH SKIN. AFFECTS CENTRAL NERVOUS SYSTEM, LIVER,
KIDNEYS, AND CARDIOVASCULAR SYSTEM. CAUSESIRRITATION TO
SKIN, EYES AND RESPIRATORY TRACT. POSSIBLE CANCER HAZARD.
CONTAINS DIOXANE WHICH MAY CAUSE CANCER BASED ON ANIMAL
DATA. Risk of cancerdependson duration and level ofexposure.

http://www.jtbaker.comlmsds/t4914.htm • 6/30/99
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J.T. Baker SAF~T~DATA(tm)Ratings (Provided herefor yourconvenience)

Health Rating: 1 - Slight
FlammabilityRating:1 - Slight
Reactivity Rating: 1 - Slight
ContactRating:2 - Moderate
LabProtectiveEquip: GOGGLES;LAB COAT; VENT HOOD; PROPER GLOVES
StorageColor Code:Orange(GeneralStorage)

PotentialHealthEffects

Inhalation:
Inhalationofvaporswill irritate therespiratorytract.Affects thecentralnervoussystem.
Symptoms include headache,dizziness,weakness,nausea.Higherlevelsof exposure(>
5000ppm) cancauseirregularheartbeat,kidneyandliver damage,fall in blood
pressure,unconsciousnessandevendeath.
Ingestion:
Harmful if swallowed.Symptomssimilarto inhalationwill occuralongwith nausea,
vomiting. Aspiration ofmaterial into the lungscancausechemicalpneumonitiswhich
canbe fatal. If aspirated,maybe rapidlyabsorbedthroughthelungsandresult in injury
to otherbody systems.
Skin Contact:
Causesmild irritation andredness,especiallyon prolongedcontact.Repeatedcontact
maycausedryingor flaking of the skin.
Eye Contact:
Liquidsandvaporscauseirritation. Symptomsincludetearing,redness,stinging,
swelling.
Chronic Exposure:
Prolonged or repeated skin contact may causedermatitis.Chronicexposuremayaffect
the kidneys and liver. Dioxane is a suspected human carcinogen based on animal data.
Aggravation ofPre-existing Conditions:
Personnelwith CNS, kidney,liver orheartdiseasemaybe moresusceptibleto theeffects
ofthis substance.Useofalcoholicbeveragesmayaggravatesymptoms.

4~.First Aid Measures

Inhalation:
Removeto freshair. If notbreathing,give artificial respiration.If breathingis difficult,
give oxygen.Call a physician.
Ingestion:
If swallowed,DO NOT INDUCE VOMITING. Give largequantitiesof water.Never
give anythingby mouthto anunconsciousperson.Get medicalattentionimmediately.
Skin Contact:
In caseofcontact,immediatelyflush skin with plenty of soapandwaterfor at least 15
minuteswhile removingcontaminatedclothingandshoes.Washclothing beforereuse.
Call aphysician.
EyeContact:
Immediatelyflush eyeswith plenty ofwaterforat least15 minutes,lifting lowerand
uppereyelidsoccasionally.Getmedicalattentionimmediately.

http://www.jtbaker.comlmsds/t491 4.htrn 6/30/99
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5. Fire Fighting Measures

Fire:
Autoignitiontemperature:5 OOC (932F)
Flammablelimits in air % by volume:
lel: 7.0; uel: 16.0
Vaporsin contaiSrscanexplodeif subjectedto high energysource.
Dioxanehasa flashpointbelow I 6C (60F).
Explosion:
Canreactwith strongcaustic,suchaspotashto form aflammableor explosivematerial.
Air/vapor mixturesmayexplodewhenheated.Vaporscanflow along surfacesto distant
ignition sourceand flashback.Sealedcontainersmay rupturewhenheated.
Fire Extinguishing Media:
Useany meanssuitablefor extinguishing surrounding fire.
SpecialInformation:
In theeventofafire, wear full protectiveclothingandNIOSH-approvedself-contained
breathingapparatuswith full facepieceoperatedin thepressuredemandor otherpositive
pressuremode.Combustionby-productsincludephosgeneandhydrogenchloridegases.
Structuralfirefighters’ clothingprovidesonly limited protectionto thecombustion
productsof this material.

6. Accidental ReleaseMeasures

Ventilateareaof leakor spill. Removeall sourcesof ignition. Wear appropriate personal
protectiveequipmentasspecifiedin Section8. Isolatehazardarea.Keepunnecessary
andunprotectedpersonnelfrom entering.Containandrecoverliquid whenpossible.Use
non-sparkingtoolsandequipment.Collect liquid in anappropriatecontaineror absorb
with an inertmaterial(e. g., vermiculite,dry sand,earth),andplacein achemicalwaste
container.Do notusecombustiblematerials,suchassawdust.Do not flush to sewer! Do
notusealuminum,magnesiumorzinc metalfor storagecontainer.US Regulations
(CERCLA) requirereportingspills andreleasesto soil,waterandair in excessof
reportablequantities.Thetoll freenumberfor theUS CoastGuardNationalResponse
Centeris (800)424-8802.

7. Handling and Storage

Keepin atightly closedcontainer,storedin acool, dry, ventilatedarea.Protectagainst
physicaldamage.Isolatefrom any sourceof heator ignition. Containersofthis material
maybehazardouswhenemptysincetheyretainproductresidues(vapors,liquid);
observeall warningsandprecautionslisted for theproduct.Donotusealuminum

• equipmentor storagecontainers.Contactwith aluminumpartsin apressurizedfluid
systemmaycauseviolent reactions.

8. Exposure Controls/PersonalProtection

Airborne ExposureLimits:
-OSHAPermissibleExposureLimit (PEL):
350 ppm (TWA) for trichloroethane

http://www.jtbaker.comlmsds/t49l 4.htm 6/30/99
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100 ppm (TWA) skin for dioxane
-ACGIH ThresholdLimit Value(TLV):
350 ppm (TWA), 450 ppm (STEL) fortrichioroethane
25 ppm (TWA) skin A3 - Animal Carcinogenfor dioxane
Ventilation System:
A systemof local and/orgeneralexhaustis recommendedto keepemployeeexposures
below theAirborne ExposureLimits. Local exhaustventilation is generallypreferred
becauseit cancontrolthe emissionsofthecontaminantat its source,preventing
dispersionofit into thegeneralwork area.Pleasereferto the ACGIH document,
Industrial Ventilation,A ManualofRecommendedPractices , mostrecentedition, for
details.
PersonalRespirators(NIOSH Approved):
If theexposurelimit is exceeded,wearasuppliedair, ftill-facepiecerespirator,airlined
hood,orfull-facepieceself-containedbreathingapparatus.This substancehas
questionablewarningproperties.
Skin Protection:
Wearimperviousprotectiveclothing, includingboots,gloves,lab coat,apronor

• coveralls,asappropriate,to preventskin contact.Viton is arecommendedmaterialfor
personalprotectiveequipment.
EyeProtection:
Usechemicalsafetygogglesand/orafull faceshieldwheresplashingis possible.
Maintaineyewashfountainandquick-drenchfacilities in workarea.

9. Physicaland Chemical Properties

Appearance:
Clear,colorlessliquid.
Odor:
Mild chloroform-likeodor.
Solubility:
4,400ppm in water@ 20C (68F)
Specific Gravity:
1.34 @20C/4C
pH:
No informationfound.
% Volatiles by volume~ 21~(70F):
100
Boiling Point:
74C (16SF)
Melting Point:
-32C (-26F)
Vapor Density (Air=1):
4.63
Vapor Pressure(mm Hg):
100 @20C (68F)
Evaporation Rate (BuAc=1):
12.8

10. Stability and Reactivity

Stability:
Requiresinhibitor contentto preventcorrosionof metals.Slowly hydrolyzesin waterto

http://www.jtbaker.com/msds/t49l4.htm 6/30/99
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form hydrochloric and acetic acid.
Hazardous DecompositionProducts:
Mayproduce carbon monoxide, carbon dioxide, hydrogen chloride and phosgene when
heatedto decomposition.Carbondioxide andcarbonmonoxidemayform whenheated
to decomposition.
Hazardous Polymerization:
Hazardouspolymerizationcanoccurin contactwith aluminumtrichloride.
Incompatibilities:
Openflames,weldingarcs,nitrogentetroxide,oxygen, liquid oxygen,sodium,sodium
hydroxide,andsodium-potassiumalloy, strongalkalis, oxidizers,aluminumandother
reactive metals.
Conditions to Avoid:
Insufficient inhibitor, incompatibles,heat,flame andignition sources

11. Toxicological Information

Oral ratLD5O: 9600mg/kg; inhalationratLC5O: 18000ppm/4H;investigatedasa
• mutagen,tumorigen,reproductiveeffector;irritation eyerabbit,StandardDraize,

2mg/24Hsevere.

\Cancer Lists\
- - -NTP Carcinogen- - -

Ingredient Known Anticipated IARC Category

Methyl Chloroform (71-55-6) • No No 3
Dioxane (123-91-1) • No Yes 2S
1,2-Epoxybutane (106-88-7) No No 3

12. Ecological Information

Environmental Fate:
Whenreleasedinto the soil, this material is not expectedto biodegrade.Whenreleased
into thesoil, this materialis expectedto leachinto groundwater.Whenreleasedinto the
soil, this materialis expectedto quickly evaporate.Whenreleasedto water,this material
is expectedto quickly evaporate.Thismaterialis not expectedto significantly
bioaccumulate.Whenreleasedinto theair, this materialmaybe removedfrom the
atmosphereto amoderateextentby wet deposition.Whenreleasedto theatmosphere,
this materialhasan averageglobal half-life of6.0 - 6.9 years.When released into the air,
this materialmayadverselyaffecttheozonelayer.

• • Environmental Toxicity:
This material is expected to be slightly toxic to aquatic life. The LC5O/96-hour values for
fish arebetween10 and 100 mg/l.

13. DisposalConsiderations

Whatevercannotbe savedforrecoveryorrecyclingshould be handledashazardous
wasteandsentto aRCRA approvedincineratorordisposedin a RCRA approvedwaste

• facility. Processing,useor contaminationofthis productmaychangethewaste
managementoptions.Stateand local disposalregulationsmaydiffer from federal

• http://www.jtbaker.comlmsds/t49I4.htm • 6/30/99
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disposalregulations.Disposeof containerandunusedcontentsin accordancewith
federal,stateand local requirements.

14. Transport Information

Domestic(Land, D.O.T.)

Proper Shipping Name: 1,1,1 -TRICHLOROETHANE
Hazard Class: 6.1
UN/NA: UN2831
Packing Group: III
Information reported for product/size: 20L

International (Air, I.C.A.O.)

Proper Shipping Name: l,1,1-TRICHLOROETHANE
Hazard Class: 6.1
UN/NA: TJN2831
Packing Group: III
Information reported for product/size: 20L

15. Regulatory Information

\Chemical Inventory status - Part i\
Ingredient • • TSCA EC Japan Australia

Methyl Chloroform (71-55-6) Yes •Yes Yes Yes
Dioxane (123-91-1) • Yes Yes Yes Yes
1,2-Epoxybutane (106-88-7) Yes Yes Yes Yes

\Chemical Inventory Status - Part 2\

Ingredient Korea DSL

Methyl Chloroform (71-55-6) • Yes Yes
Dioxane (123-91-1) Yes Yes
1,2-Epoxybutane (106-88-7) Yes Yes

\Federal, State & International Regulations - Part i\
-SARA 302- SARA 313

Ingredient RQ TPQ List Chemical Catg.

Methyl Chloroform (71-55-6) No No Yes No
Dioxane (123-91-1) No No • Yes No
1,2-Epoxybutane (106-88-7) No No • Yes No

\Federal, State & International Regulations

Ingredient CERCLA

Methyl Chloroform (71-55-6) 1000
Dioxane (123-91-1) 100
1,2-Epoxybutane (106-88-7) 100

Chemical Weapons Convention: No TSCA 12(b): Yes
SARA 311/312: Acute: Yes Chronic: Yes Fire: No
Reactivity: No (Mixture / Liquid)

- Canada- -

NDSL

No
No
No

Phil.

Yes
Yes
Yes

- Part 2\
-RCRA- -TSCA-
261.33 8(d)

t3226 No
t3108 No
No No

CDTA: No
Pressure: No

http://www.jtbaker.com/msds/t4914.htm 6/30/99
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WARNING:
THIS PRODUCTCONTAINS A CHEMICAL(S) KNOWN TO THE STATE OF
CALIFORNIA TO CAUSE CANCER.

Australian HazchemCode: 2[Z]
Poison Schedule: S6
WMl\’IIS:
ThisMSDShasbeenpreparedaccordingto thehazardcriteriaofthe ControlledProducts
Regulations(CPR)andtheMSDScontainsall of the informationrequiredby the CPR.

16. Other Information

NFPA Ratings: Health: 2 Flammability: 1 Reactivity: 0
Label Hazard Warning:
WARNING! HARMFUL IF SWALLOWED, INHALED OR ABSORBED THROUGH
SKIN. AFFECTSCENTRALNERVOUSSYSTEM,LIVER, KIDNEYS, AND

• CARDIOVASCULARSYSTEM.CAUSESIRRITATION TO SKIN, EYES AND
RESPIRATORYTRACT. POSSIBLECANCERHAZARD. CONTAINS DIOXANE
W}IICH MAY CAUSECANCERBASED ON ANIMAL DATA. Risk ofcancer
dependson durationandlevel ofexposure.
Label Precautions:
Avoid breathingvapor.
Keepcontainerclosed.
Useonly with adequateventilation.
Washthoroughlyafterhandling.

• Avoid contactwith eyes,skin andclothing.
Label First Aid:
If swallowed,DO NOT INDUCE VOMITING. Give largequantities of water. Never
give anythingby mouthto an unconsciousperson.If inhaled,removeto freshair. If riot
breathing,give artificial respiration.If breathingis difficult, giveoxygen.In caseof

• contact,immediatelyflush eyesor skinwith plentyofwaterfor at least15 minuteswhile
removingcontaminatedclothing andshoes.Washclothingbeforereuse.In all casescall
aphysician.
Product Use:
Laboratory Reagent. $

Revision Information:
MSDS Section(s)changedsincelastrevisionof documentinclude: 8.
Disclaimer:

MallinckrodtBaker, Inc. provides the information contained herein in goodfaith
but makesno representationas to its comprehensivenessor accuracy.This
document is intended only asa guide to theappropriate precautionary handling of
the material by a properly trained personusing this product. Individuals receiving
the information must exercisetheir independentjudgment in determining its
appropriatenessfor a particular purpose.MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSEWITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE
PRODUCT TO WHICH THE INFORMATION REFERS.ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTINGFROM USE OF OR RELIANCE UPON THIS

http://www.jtbaker.com/msds/t49l4.htm • • 6/30/99
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INFORMATION.
** * ** * * **** * * ** * * * * ** * * ** *** *** * ** * * * ** * * * * *** * * ** * * * ** * ** * ** * ** *** ** * *** *** *

Preparedby: Strategic ServicesDivision
PhoneNumber: (314)539-1600(U.S.A.)
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New JerseyDepartment of Health and Senior Services

HAZARDOUS SUBSTANCE FACT SHEET

CommonName: METHYL CHLOROFORM

HAZARD SUMMARY
* Methyl Chloroformcan affect you whenbreathedin and

by passingthroughyour skin.
* It maycausemutations.Handlewith extremecaution.
* Contactcanirritate theskinand eyes.
* Prolongedcontactcan causethickeningand crackingof

the skin.
* Exposure can cause headache,dizziness and light-

headedness.Higher levels can causeirregular heartbeat
andevencoma.

* Methyl Chloroform may damage the liver and kidneys.

IDENTIFICATION
Methyl Chloroform is a colorless liquid. It is used as a
cleaning solvent in vapor degreasing,coatings, ink pro-
duction anddry cleaning.

REASON FOR CITATION
* Methyl Chloroform is on the Hazardous Substance List

becauseit is regulatedby OSHA and citedby ACGIH,
NIOSH, NFPA, DOT, DEP, IARC, HHAGand EPA.

* Definitionsareprovidedon page5.

HOW TO DETERMINE IF YOU ARE BEING
EXPOSED
The NewJersey Right to Know Act requires most employers
to label chemicals in the workplace and requires public
employers to provide their employees with information and
training concerning chemical hazards and controls. The
federal OSHA HazardCommunicationStandard,1910.1200,
requiresprivate employers to provide similar training and
informationto their employees.

* Exposureto hazardoussubstancesshould be routinely

evaluated. This may include collecting air samples.
UnderOSHA 1910.20, you havea legal right to obtain
copiesof samplingresults from your employer. If you
think you are experiencing any work-related health
problems,seea doctor trained to recognizeoccupational
diseases.Takethis FactSheetwith you.

* ODORTHRESHOLD= 390 ppm.
* The range of acceptedodor threshold values is quite

broad. Cautionshouldbe usedin relying on odoraloneas
a warningof potentiallyhazardousexposures.

RTKSubstance number:
Date: May 1986

1237
Revision: September1994

WORKPLACE EXPOSURE LIMITS
OSHA: The legal airborne permissible exposure limit

(PEL) is 350 ppm averaged over an 8-hour
workshift.

NIOSH: The recommendedairborne exposure limit is
350 ppm, not to be exceeded during any 15
minute work period.

ACGIH: The recommended airborne exposure limit is
350 ppm averagedover an 8-hourworkshift~4
450 ppmasa STEL(short termexposurelimit).

* Methyl Chloroform may cause mutations. All contact

with this chemical should be reduced to the lowest
possible level.

* The above exposure limits are for levels ~ When
skin contact also occurs, you may be overexposed, even
thoughair levels are lessthanthe limits listedabove.

WAYS OF REDUCING EXPOSURE
* Wherepossible,encloseoperationsand use local exhaust

ventilationat the site of chemicalrelease. If local exhaust
ventilation or enclosure is not used, respirators should be
worn.

* Wearprotectivework clothing.
• * Wash thoroughly immediately after exposureto Methyl

Chloroform and at theend of the workshift.
* Posthazardandwarninginformation in thework area. In

addition, as part of an ongoing educationand training
effort, communicateall information on the health and

• safety hazards of Methyl Chloroform to potentially
exposedworkers.

CASNumber:
DOT Number:

71-55-6
UN 2831
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This Fact Sheetis a summarysource of information of ~Ji
notential andmost severehealthhazardsthat may resultfrom
exposure. Duration of exposure, concentration of the
substanceand other factorswill affect your susceptibilityto
anyof thepotentialeffectsdescribedbelow.

HEALTH HAZARD INFORMATION

AcuteHealth Effects
The following acute (short-term)health effects may occur
immediatelyor shortlyafterexposuretoMethyl Chloroform:

* Contactcanirritate theskin andeyes.
* Exposure can cause headache, dizziness and light-

headedness.Higher levels can causeirregular heartbeat
and evencoma.

ChronicHealthEffects
The following chronic(long-term)healtheffectscanoccurat
sometime afterexposureto Methyl Chloroformand can last
formonthsor years:

CancerHazard
* Methyl Chloroform may cause mutations (genetic

changes). Whetheror not it poses a cancer risk needs
furtherstudy.

ReproductiveHazard
* According to the information presentlyavailable to the

New JerseyDepartmentof Health and Senior Services,
Methyl Chloroform has beentestedand has not been
shownto affectreproduction.

Other Long-Term Effects
* Methyl Chloroformmay damagethe liver andkidneys.
* Prolongedcontactcan causethickening and cracking of

the skin.

MEDICAL

Medical Testing
If symptoms develop or overexposureis suspected,the
followingmaybeuseful:

Any evaluationshouldinclude a carefulhistory of pastand
presentsymptomswith an exam. Medical teststhat look for
damage already done are not a substitute for controlling
exposure.

Requestcopiesof your medical testing. You have a legal
rightto this informationunderOSHA 1910.20.

WORKPLACE CONTROLS AND PRACTICES

Unless a less toxic chemical can be substitutedfor a
hazardoussubstance,ENGINEERINGCONTROLSare the
mosteffectivewayof reducingexposure.Thebestprotection
is to enclose operations and/or provide local exhaust
ventilation at the site of chemical release. Isolating
operationscan also reduceexposure. Using respiratorsor
protective equipment is less effective than the controls
mentionedabove,but issometimesnecessary.

In evaluating the controls present in your workplace,
consider:(1) how hazardousthe substanceis, (2) how much
of the substanceis releasedinto the workplace and (3)
whetherharmful skin or eye contactcould occur. Special
controlsshouldbe in placeforhighly toxic chemicalsorwhen
significant skin,eye,or breathingexposuresarepossible.

In addition,the following controlsarerecommended:

* Where possible, automatically pump liquid Methyl

Chloroform from drums or otherstoragecontainers to
processcontainers.

* Specific engineeringcontrolsare recommendedfor this
chemical by• NIOSH. Refer to the NIOSH criteria
document:1,1,1-Trichioroethane#76-184.

Good WORK PRACTICEScan help to reduce hazardous
exposures.The followingwork practicesare recommended:

* Workers whose clothing has been contaminatedby

Methyl Chloroform should change into clean clothing
promptly.

* Contaminated work clothes should be laundered by
individuals who havebeen informed of the hazardsof
exposureto MethylChloroform.

* Eye washfountainsshouldbe providedin the immediate
work areaforemergencyuse.

* Liver andkidney function tests.
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* If there is the possibility of skin exposure,emergency

showerfacilities shouldbeprovided.
* On skin contactwith Methyl Chloroform, immediately

washor showerto removethechemical.At the endof the
workshift, wash any areasof the body that may have
contactedMethyl Chlorofonn, whether or not known
skin contacthasoccurred.

* Do noteat, smoke,or drink whereMethyl Chloroform is
handled,processed,or stored,since the chemical can be
swallowed. Wash hands carefully before eating or
smoking.

* Do not smoke in the work area. Even a little vapor inhaled
through a burning cigai~efte,cigar, or pipe will be
convertedintomorehighly toxic substances.

PERSONAL PROTECTIVE EQUIPMENT

WORXPLACE CONTROLS ARE BEflER THAN
PERSONAL PROTECTIVE EQUIPMENT. However, for
somejobs (such as outsidework, confinedspaceentry, jobs
done only once in a while, or jobs done while workplace
controls are being installed), personalprotectiveequipment
maybe appropriate.

The following recommendations are only guidelines and may
notapplyto everysituation.

Clothing
* Avoid skin contactwith Methyl Chloroform. Wear

solvent-resistant gloves aird clothing. Safety equipment
suppliers/manufacturerscanproviderecommendationson
the most protective glove/clothing material for your
Operation.

* All protective clothing (suits, gloves, footwear, headgear)
should be clean, available each day, and put on before
work.

* Safety equipmentmanufacturersrecommend Viton or
PolyvinylAlcoholasprotectivematerials.

Eye Protection
* Wear splash-proof chemical goggles and face shield when

working with liquid, unless full facepiecerespiratory
protection is worn.

Respiratory Protection
IMPROPERUSE OF RESPIRATORSIS DANGEROUS.
Such equipmentshouldonly be used if the employerhas a
written programthat takesinto accountworkplaceconditions,
requirementsfor worker training, respiratorfit testing and
medicalexams,asdescribedinOSHA 1910.134.

* Where the potential existsfor exposuresover 350 ppm,

use a MSHAJNIOSH approved supplied-air respirator
with a full facepieceoperatedin the positive pressure
mode or with a full facepiece,hood, or helmet in the

continuousflow mode,or usea MSHA/NIOSH approved
self-containedbreathingapparatuswith a full facepiece
operatedin pressure-demandor other positive pressure
mode.

* Exposureto 1,000ppmis immediatelydangerousto life
and health. If the possibility of exposure above
1,000 ppm exists, use a MSHA/NIOSH approved self-
contained breathing apparatus with a full facepiece
operatedin continuousflow or other positive pressure
mode.

HANDLING AND STORAGE

* Prior to working with Methyl Chloroformyou shouldbe

trainedon its properhandling andstorage.
* Methyl Chloroform must be stored to avoid contact with

SODIUM, POTASSIUM, ACETONE, NITRITES and
OXYGENsince violent reactions occur.

* Methyl Chloroform is not compatible with OXIDIZING
AGENTS (such as PERCHLORATES, PEROXIDES,
PERMANGANATES, CHLORATES, NITRATES,
CHLORINE, BROMINE and FLUORINE), STRONG
BASES (such as SODIUM HYDROXIDE and POTAS-
SIUM HYDROXIDE), ALUMINUM, ALUMINUM
ALLOYS, MAGNESIUM,and ZINC.
Methyl Chloroform reactsslowly with WATER to form
HYDROCHLORICACID.

* Do not allow vapor near sources of ultra-violet light (such
as arc welding) because poisonous gases may be produced.

* Store in tightly closedcontainersin a cool, well-ventilated
areaawayfrom HEAT, WATER, andMOISTURE.

* DO NOT USEALUMINUM CONTAINERS.

QUESTIONS AND ANSWERS

Q: If I have acute health effects, will I later get chronic
healtheffects?

A: Not always. Most chronic (long-term) effects result
fromrepeatedexposuresto a chemical.

Q: Can I get long-term effects without ever having short-
termeffects?

A: Yes, becauselong-termeffectscanoccur from repeated
exposuresto a chemical at levels not high enough to
makeyouimmediatelysick.

Q: What are my chancesof gettingsick when I havebeen
exposedto chemicals?

A: The likelihood of becoming sick from chemicals is
increasedas the amountof exposureincreases. This is
determinedby the length of time and the amount of
materialto which someoneis exposed.



METHYL CHLOROFORM page 4 of 6

Q: Whenarehigherexposuresmorelikely?
A: Conditions which increaserisk of exposure include

physical and mechanicalprocesses(heating, pouring,
spraying,spills andevaporationfrom largesurfaceareas
such as open containers), and “confined space’
exposures(working inside vats, reactors,boilers, small
rooms,etc.).

Q: Is the risk of getting sick higher for workers than for
communityresidents?

A: Yes. Exposuresin the community, exceptpossibly in
cases of fires or spills, are usually much lower than
thosefound in the workplace. However,people in the
community may be exposedto contaminatedwater as
well as to chemicals in the air over long periods.
Becauseof this, and becauseof exposureof childrenor
peoplewho are already ill, community exposuresmay
causehealthproblems.

Q: Don’t all chemicals cause cancer?
A: No. Mostchemicalstestedby scientistsarenotcancer-

causing.

The following information is available from:

NewJerseyDepartmentof Healthand
SeniorServices

OccupationalDiseaseandInjury Services
Trenton,NJ 08625-0360
(609) 984-1863

Industrial Hygiene Information
Industrial hygienists are available to answeryour questions
regardingthe control of chemical exposuresusing exhaust
ventilation, specialwork practices,goodhousekeeping,good
hygiene practices, and personal protective equipment
including respirators. In addition, they canhelp to interpret
the resultsofindustrialhygienesurveydata.

Medical Evaluation
If you think you are becoming sick because of exposure to
chemicals at your workplace, you may call a Department of
Health and Senior Services physician who can help you find
theservicesyouneed.

Public Presentations
Presentationsand educational programs on occupational
healthor the Right to Know Act can be organizedfor labor
unions, trade associations and other groups.

Right to Know Information Resources
The Right to Know Infoline (609) 984-2202 can answer
questionsabout the identity and potential health effects of
chemicals, list of educational materials in occupational
health,referencesusedto preparetheFactSheets,preparation
of the Right to Know survey, education and training
programs, labeling requirements,and general information
regardingthe Right to Know Act. Violations of the law
shouldbe reportedto (609)984-2202.
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DEFINITIONS

ACGIH is the American Conference of Governmental A mutagenis a substancethat causesmutations.A mutation
Industrial Hygienists. It recommendsupper limits (called is achangein the geneticmaterial in abody cell. Mutations
TLVs) for exposureto workplacechemicals, can leadto birth defects,miscarriages,or cancer.

A carcinogenis asubstancethatcausescancer. NAERG is the North American Emergency Response

Guidebook. It was jointly developedby TransportCanada,
The CAS number is assignedby the Chemical Abstracts the United StatesDepartment of Transportationand the
Serviceto identi& a specificchemical. Secretariat of Communications and Transportation of

Mexico. It is a guide for first respondersto quickly identify
A combustiblesubstanceis a solid, liquid or gas that will the specific or generic hazardsof material involved in a
burn, transportationincident, and to protect themselvesand the

general public during the initial responsephase of the
A corrosive substanceis a gas, liquid or solid that causes incident.
irreversibledamageto humantissueor containers.

NCI is the National Cancer Institute, a federal agency that
DEP is the New Jersey Department of Environmental determinesthe cancer-causingpotentialof chemicals.
Protection.

NFPA is the National Fire Protection Association. It
DOT is the Departmentof Transportation,the federalagency classifies substancesaccordingto their fire and explosion
that regulatesthe transportationof chemicals, hazard.

EPA is the EnvironmentalProtectionAgency, the federal NIOSH is theNational Institute for OccupationalSafetyand
agencyresponsiblefor regulatingenvironmentalhazards. Health. It tests equipment, evaluates and approves

respirators, conducts studies of workplace hazards, and

A fetusis an unbornhumanor animal. proposesstandardstoOSHA.

A flammablesubstanceis a solid, liquid, vaporor gas that NTP is the National Toxicology Program which tests

will igniteeasilyandburn rapidly. chemicalsandreviewsevidencefor cancer.

The flashpoint is the temperatureat which a liquid or solid OSHA is theOccupationalSafetyandHealthAdministration,

gives off vaporthat can form a flantnablemixturewith air. which adoptsand enforceshealth andsafelystandards.

BRAG is the HumanHealthAssessmentGroupof the federal PEOSHA is the Public EmployeesOccupationalSafetyand
EPA. HealthAct, a statelaw which setsPELsforNewJerseypublic

employees.
IARC is the IntemationalAgency for Researchon Cancer,a
scientific group that classifies chemicals•accordingto their ppmmeanspartsof a substancepermillion partsof air. It is
cancer-causingpotential. a measureof concentrationby volumein air.

A miscible substanceis a liquid or gas that will evenly A reactive substanceis a solid, liquid or gas that releases
dissolvein another, energyundercertainconditions.

mglm3 meansmilligrams of a chemical in a cubic meterof A teratogen is a substancethat causes birth defects by
air. It is a measureof concentration(weight/volume), damagingthe fetus.

MSHA is the Mine Safety and Health Administration, the TLV is the ThresholdLimit Value, the workplaceexposure
federalagencythat regulatesmining. It also evaluatesand limit recommendedby ACGIH.
approvesrespirators.

Thevaporpressureis a measureof how readily a liquid or a
solid mixeswith air at its surface. A highervaporpressure
indicatesa higher concentrationof the substancein air and
thereforeincreasesthe likelihood of breathingit in.
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Hazard Rating Key: Orniniin cii; 1 =siight; 2—moderate;
3—serious;4=severe

FIRE HAZARDS

* Methyl Chloroformis a non-combustibleliquid, however,
Methyl Chloroformvaporwill burn.

* Usethy chemical,C02,waterspray,or foamextinguishers.
* Watercanbeusedto keepfire-exposedcontainerscool.
* POISONOUS GASES ARE PRODUCED IN FIRE,

includingHydrogenChloride andPhosgene.
* CONTAINERSMAY EXPLODEIN FIRE.
* If employeesareexpectedto fight fires, theymustbe trained

andequippedasstatedin OSHA 1910.156.

SPILLS AND EMERGENCIES

If Methyl Chloroform is spilledor leaked,take the following
steps:

* Restrictpersonsnotwearingprotectiveequipmentfromarea

of spill or leakuntil clean-upis complete.
* Ventilateareaof spill or leak.
* Cover liquids with dry lime or soda ash and deposit in

sealedcontainers.
* It may b~necessaryto contain and dispose of Methyl

Chloroform as a HAZARDOUS WASTE. Contactyour
DepartmentOf EnvironmentalProtection (DEP) or your
regional office of the federal Environ-mentalProtection
Agency(EPA) for specificrecommendations.

* If employeesare required to clean-upspills, they must be
properlytrainedandequipped. OSHA 1910.120(q)may be
applicable.

HANDLING AND STORAGE (See page 3)

FIRST AID

ft2 MI. POJ5QNJNFQR]yf~4TJQN1-800-962-1253

Eye Contact
* Immediatelyflush with large amountsof water for at least

15 minutes,occasionallylifting upperandlower lids.

Skin Contact
* Remove contaminatedclothing. Wash contaminatedskin

with soapandwater.

Breathing
* Removethepersonfrom exposure.
* Begin rescuebreathingif breathinghas

heartactionhasstopped.
* Transferpromptlytoa medicalfacility.

Chemical.Name:
Ethane,l,l,l-Trichloro-
Other Names:
ChlorotheneNU; Chlorothene
1,1,1-Trichloroethane

Not intendedto be copied and soldfor commercial
purposes.

NEW JERSEYDEPARTMENTOF HEALTH AND
SENIORSERVICES

Rightto Know Program
P0Box 368, Trenton,NJ 08625-0368
(609)984-2202

FORLARGE SPILLS AND FIRES inimediatelycall your fire
department.You canrequestemergencyinformation from the
following:

CHEMTREC:(800)424-9300
NJDEPHOTLINE: (609)292-7172

CommonName:
DOTNumber:
NAERG Code:
CAS Number:

METHYL CHLOROFORM
UN 2831
1604

71-55-6

I Hazardrating NJDHSS NFPA
FLAMMABILITY -

REACTIVITY - 0

POISONOUSGASESARE PRODUCEDIN FIRE

CONTAINERSMAY EXPLODE IN FIRE

stoppedand CPRif

PHYSICAL DATA

Vapor Pressure: lO0mmHg at68°F(20°C)
Water Solubility: Insoluble

OTHER COMMONLY USED NAMES

VG; Methyltrichloromethane;



flturYitjNtuLxLL)L. S US!

P!easereduceyour browserfont sizefür betterS~ingandpcin5ng.
Z4 Hour ErmerçencyTelephone: 9O&859~2151

c~e.craEa1-800.4244200

National Response in Canada__________________________________________ CANUTtc: 613-9964668Cul~ldoUSand Carmd~Chomtroc202—18?-75t6

From: Mallinokrodt S~ker,Inc.
222 Red SehootLane ~ALLINCKRODT I NOTE: C~EMT~EC,CANUTEC ni,4NationalI Re~o Ccr.~oroniorconcynuritointo
PhiIl3psburg, NJ OS~6S I usedon)glntheev*nt~ther~aJanter~an~es

I irwc~1na~pt1aak.~ro.ecpcszztor scddent

All ncn-en~ergerCjscosiions.s~1ouldbedirectedtoCustonier SeMca~1~BOO-582-2S37)forassIstance

PROPYLENEGLYCOL

MSDS Number: P6928--- EffectiveDate:12/08/96

1. Product Identification

Synonyms: 1,2-propanediol; 1,2-dihdroxypropane; methyl glycol; methylethylene
glycol
CAS No.: 57-55-6
Molecular Weight: 76.09
ChemicalFormula: CH3CHOHCH2OH
Product Codes: J.T. Baker: 9402, U510 Mallinckrodt: 1925, 6263

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

Propylene Glycol 57-55-6 99 - lOOt Yes

3. Hazards Identification

EmergencyOverview

CAUTION! MAY CAUSE IRRITATION TO SKIN AND EYES.

J.T. BakerSAF~T~DATA(tm)Ratings(Providedherefor your convenience)

Health Rating: 0 - None
FlammabilityRating: 1 - Slight
Reactivity Rating: 1 - Slight
Contact Rating: 2 - Moderate

http://www.jtbaicer.comlmsds/p6928.htm 6/30/99
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‘ctive Equip: GOGGLES;LAB COAT

1or Code:Orange(GeneralStorage)

.11 Health Effects

inhalation:
No adversehealtheffectsvia inhalation.

Ingestion:
Relativelynon-toxic.Ingestionof sizableamount(over lOOml) maycausesome
gastrointestinal upset andtemporarycentralnervous system depression. Effects appear
moreseverein individualswith kidneyproblems.

Skin Contact:
Mild irritant anddefattingagent,especiallyon prolongedcontact.

Eye Contact:
Maycause transitorystingingandtearing.

Chronic Exposure:
Lactic acidosis,stuporandseizureshavebeenreportedfollowing chronicingestion.

Aggravation of Pre-existingConditions:
Kidney disorders.

4. First Aid Measures

Inhalation:
Removeto freshair. Not expectedto requirefirst aidmeasures.

Ingestion:
Not expectedto requirefirst aid measures.Give severalglassesofwaterto drink to
dilute. If largeamountswereswallowed,getmedicaladvice.

Skin Contact:
Removeanycontaminatedclothing.Washskinwith soapandwaterfor atleast 15
minutes.Getmedicalattentionif irritation developsor persists.

EyeContact:
In caseof contact,immediatelyflush eyeswith plenty of waterfor atleast15 minutes,
lifting upperarid lower eyelidsoccasionally.Call aphysicianif irritation persists.

Note to Physician:
In caseof ingestion,monitor for acidosisandcentralnervoussystemchanges.Exposed
personswith previouskidneydysfunctionmayrequirespecialtreatment.

5. Fire Fighting Measures

Fire:
Flash point: 99C (210F) CCAutoignition temperature: 371C (700F) Flammable limits in

http://www.jtbaker.comlmsds/p6928.htm 6/30/99
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air %by volume: lel: 2.6; uel: 12.5 Material can support combustion.

Explosion:
Containers may explode in heat or fire.

Fire Extinguishing Media:
Dry chemical,foam,wateror carbondioxide.

SpecialInformation:
In the eventof afire, wearfull protectiveclothing andNTOSH-approvedself-contained
breathingapparatuswith full facepieceoperatedin thepressuredemandor otherpositive
pressure mode. Move exposed containers from fire area,if it canbe donewithout risk.
Use water to keep fire-exposed containers cool.

6. Accidental ReleaseMeasures

Ventilate area of leakor spill. Removeall sourcesof ignition. Wearappropriatepersonal
protectiveequipmentasspecifiedin Section8. Isolatehazardarea.Keepunnecessary
andunprotectedpersonnelfrom entering.Containandrecoverliquid whenpossible.Use
non-sparkingtools andequipment.Collect liquid in anappropriatecontaineror absorb
with aninertmaterial(e. g., vermiculite,dry sand,earth),andplacein achemicalwaste
container.Do notusecombustiblematerials,suchassawdust.Do not flush to sewer!

7. Handling and Storage

Protect container from physical damage.Storein acool, dry, ventilatedareaawayfrom
sources of heat, moisture, and incompatible substances. Containers of this materialmay
be hazardous when emptysincetheyretainproductresidues(vapors,liquid); observeall
warningsandprecautionslistedfor theproduct.

8. Exposure Controls/Personal Protection

Airborne ExposureLimits:
AIHA WorkplaceEnvironmentalExposureLevel (WEEL): VaporandAerosol=
SOppm;Aerosol,only = lOmg/m3.

Ventilation System:
A systemoflocal and/orgeneralexhaustis recommendedto keepemployeeexposures
belowtheAirborneExposureLimits. Local exhaustventilationis generallypreferred
becauseit cancontroltheemissionsof thecontaminantatits source,preventing
dispersionof it into thegeneralwork area.Pleasereferto theACGIH document,
Industrial Ventilation,A ManualofRecommendedPractices , mostrecentedition, for
details.

PersonalRespirators (NIOSH Approved):
If the exposure limit is exceeded, a half-face respirator with an organic vapor cartridge
and dustlmistfilter maybeworn for up to tentimestheexposurelimit or themaximum
useconcentrationspecifiedby theappropriateregulatoryagencyor respiratorsupplier,
whicheveris lowest.A full-face piecerespiratorwith an organicvaporcartridgeand

http://www.jtbaker.com]msds/p6928.htm 6/30/99
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filter maybewornup to 50 times theexposurelimit, or themaximumuse
~ionspecifiedby theappropriateregulatoryagencyor respiratorsupplier,

ier is lowest.For emergenciesor instanceswheretheexposurelevelsarenot
ii, useafull-face piecepositive-pressure,air-suppliedrespirator.WARNING: Air-

.i~’ingrespiratorsdo notprotectworkersin oxygen-deficientatmospheres.

Skin Protection:
Wear protective gloves and clean body-covering clothing.

Eye Protection:
Use chemical safetygoggles.Maintain eyewashfountainand quick-drenchfacilities in
work area.

9. Physical and Chemical Properties

Appearance:
Clearoily liquid.

Odor:
Odorless.

Solubility:
Miscible in water.

SpecificGravity:
0.0361~ 20C/4C

pH:
No informationfound.

% Volatiles by volume ~ 21C (70F):
No information found.

Boiling Point:
188.2C(370F)

Melting Point:
-59C (-74F)

Vapor Density (Air=1):
2.6

Vapor Pressure(mm Hg):
O.129@25C(77F)

Evaporation Rate (BuAcl):
0.01

10. Stability and Reactivity

Stability:
Stable underordinary conditions of use andstorage.

http://www.jtbaker.com/msds/p6928.htm 6/30/99
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HazardousDecompositionProducts:
Carbondioxide andcarbonmonoxidemayform whenheatedto decomposition.
Aldehydesor lactic,pyruvic or aceticacidsmayalsobeformed.

Hazardous Polymerization:
Will notoccur.

Incompatibilities:
Strongoxidizing agents.

Conditions to Avoid:
Heat,flames,ignition sourcesand incompatibles.

11. Toxicological Information

Oral ratLD5O: 20g/kg. Skin rabbitLDSO: 20.8g/kg.Irritation: Eye rabbit/Draize,500
mg/24Hmild. Investigatedasamutagenandreproductiveeffector.

\cancer Lists\
---NT? Carcinogen---

Ingredient Known Anticipated iARC category

Propylene Glycol (57-55-6) No No None

12. Ecological Information

Environmental Fate;
Whenreleasedinto thesoil, thismaterialis expectedto readilybiodegrade.When
releasedinto thesoil, this materialis expectedto leachinto groundwater.Whenreleased
intowater,this material is expectedto readilybiodegrade.Whenreleasedinto theair,
this materialis expectedto bereadilydegradedby reactionwith photochemically
producedhydroxyl radicals.Whenreleasedinto theair, this materialis expectedto have
ahalf-life between1 and 10 days.

EnvironmentalToxicity:
No informationfound.

13. DisposalConsiderations

Whatevercannotbe savedfor recoveryor recyclingshouldbe managedin anappropriate
andapprovedwastedisposalfacility. Processing,useor contaminationof this product
maychangethewastemanagementoptions. Stateandlocal disposalregulationsmay
differ from federaldisposalregulations.Disposeof containerandunusedcontentsin
accordancewith federal,stateandlocal requirements.

14. Transport Information

http://www.jtbaker.com/msds/p6928.htm 6/30/99



S SJ&SS .JJ_S S .~JLs S V VS

15. Regulatory Information

-\Chernical Inventory Status - Part J.\
Ingredient TSCA EC Japan Australia

Propylene Glycol (57-55-6) Yes Yes Yes Yes

\Chemical Inventory Status - Part 2\

Ingredient Korea

Propylene Glycol (57-55-6) Yes

- TSCA-
a (d)

Chemical Weapons Convention:
SARA 311/312: Acute: Yes
Reactivity: No

Australian HazchemCode: No informationfound.
Poison Schedule:No informationfound.

WHMIS:
This MSDShasbeenpreparedaccordingto thehazard criteria of the Controlled Products
Regulations(CPR) andtheMSDS containsall ofthe informationrequiredby the CPR.

16. Other Information

NFPA Ratings: Health: 0 Flammability: I Reactivity: 0

Label Hazard Warning:
CAUTION! MAY CAUSE IRRITATION TO SKIN AND EYES.

Label Precautions:
Avoid contactwith eyes,skinandclothing. Washthoroughlyafler handling.

Label First Aid:
In caseofcontact,immediatelyflush skin oreyeswith plenty ofwaterfor at least15
minutes.Call aphysicianif irritation developsorpersists.

6/30/99

Not regulated.

- -Canada- -

DSL NDSL

Yes No

\Federal, State & International Regulations -

-SARA 302-

Ingredient RQ TPQ

Propylene Glycol (57-55-6) No No No

Phil.

Yes

Part i\
SARA 313

List Chemical Catg.

\Federal, State & International Regulations

Ingredient CERCLA

Propylene Glycol (57-55-6) No

No TSCA 12 (b) No
chronic: No Fire: No

(Pure / Liquid)

No

- Part 2
-RCRA-
261.33

No No

CDTA: No
Pressure: No

http://www.jtbaker.com/msds/p6928.htm
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Product Use:
LaboratoryReagent.

Revision Information:
Pure.New 16 sectionMSDSformat, all sectionshavebeenrevised.

Disclaimer:
* * * * * ** * * * ** * ** ** * *** * * * * ** * * ** ** ** **** **** * * * * * * ** * * ** *** **** * * * * * * * * * ** * ** *

Mallinckrodt Baker, Inc. provides theinformation contained herein in goodfaith
but makes no representation asto its comprehensivenessor accuracy.This
document is intended only asa guide to the appropriate precautionary handling of
the material by a properly trained personusing this product. Individuals receiving
the information must exercisetheir independentjudgment in determining its
appropriatenessfor a particular purpose.MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESSOR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSEWITH
RESPECT TO THE INFORMATION SETFORTHHEREINOR THE
PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION.
*****************************************************************************

Preparedby: Strategic ServicesDivision
PhoneNumber:(314)539-1600(U.S.A.)

http://www.jtbaker.com/msds/p6928.htm 6/30/99
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OSHA Chemical Sampling Information
Propylene Glycol

LI OSi-IA Chemical Samclinp Information - Table of Contents

General Description

NAME: PropyleneGlycol

Field Definitions

IMIS: P108 .

CAS: 57-55-6

Exposure Limits

Health Factors

Monitoring .

SLC1:

MEDIA: OSHA Versatile Sampler(OVS-7) - 13 mmXAD-7 tube
(270/140mg sections,20/60 mesh)with a GlassFiber Filter enclosed
ANLSOLVENT: Methanol
MAXV: 60 L MAX F: 2 L/min
ANL 1: GasChromatography;GC/FID
REF: 1 (NIOSH 5523)
CLASS: PartiallyValidated .

NOTE: Ship cold to the laboratory for analysis.

[~OSHAChemical Sampling Information . Table of Contents

Revision Date: 12/26/1996

http://www.osha-slc.gov/ChemSamp_datalCH_264480.html 6/30/99



WOSH PocketGuideto ChemicalHazards Page1 of2

NIOSH Pocket Guide to Chemical Hazards

‘~Petro1eumdistillates (naphtha) ~CAS8002-05-9

~ECS SE7449000

[
Synonyms& Trade Names flDOT ID & Guide
Aliphatic petroleumnaphtha,Petroleumnaphtha,Rubbersolvent 1255 128

Exposure tNIOSH REL: TWA 350 mg/rn3 C 1800mg/rn3 [15-minute]

Limits ~OSHAPELt: TWA 500 ppm(2000mg/m3)

IDLH 1100 ppm[10%LEL} See: 8002059 ;Conversion 1 ppm=4M5 mg/rn3

PhysicalDescription
Colorlessliquid with agasoline-or kerosene-likeodor. [Note: A mixture ofparaffins(CS to Cl 3)
that maycontaina stall amountof aromatichydrocarbons.]

MW: 99 (approx) ~BP:86-460°F ~FRZ:-99°F ~Sol: Insoluble

VP: 40 mmHg(approx)~IP:? ~Sp.Gr: 0.63-0.66

Fl.P: -40 to -86°F J~JEL:5.9% ~LEL:1.1%

FlammableLiquid
Incompatibilities & Reactivities
Strongoxidizers

MeasurementMethod
Charcoaltube; CS2Gas chromatography/Flame ionization detection; IV [#1550, Naphthas] See:

NMAM INDEX

~F~FsonalProtection & Sanitation First Aid (Seeprocedures)
Skin: Preventskin contact Eye:Irrigate immediately
Eyes:Preventeyecontact ~Skrn.Soapwashpromptly
Washskin: When contaminated IBreathing:Respiratorysupport
Remove:Whenwet (flammable) Swallow:Medical attentionimmediately
Change:N.R.

Respirator Recommendations NIOSH
Up to 850 ppm: (APP = 10) Any supplied-airrespirator
Up to 1100ppm: (APP= 25) Any supplied-airrespiratoroperatedin a continuous-flow
mode*/(APF= 50)Any self-containedbreathingapparatuswith a fill facepiece/(APF= 50)Any
supplied-airrespiratorwith afull facepiece
Emergencyor plannedentry into unknownconcentrationsor IDLH conditions:(APP = 10,000)
Any self-containedbreathingapparatusthathasafull facepieceandis operatedin apressure-
demandorotherpositive-pressuremode/(APF= 10,000)Any supplied-airrespiratorthathasa fall
facepieceandis operatedin a pressure-demandor otherpositive-pressuremodein combination
with anauxiliary self-containedpositive-pressurebreathingapparatus
Escape:(APP = 50) Any air-purifying, full-facepiecerespirator(gasmask)with achimstyle,front-
orback-mountedorganicvaporcanister/Anyappropriateescape-type,self-containedbreathing
apparatus

ExposureRoutesinhalation, ingestion, skin and/oreyecontact —

Symptoms irritation eyes,nose,throat; dizziness,drowsiness,headache,nausea;dry crackedskin;
chemicalpneumonia(aspirationliquid) ______________________

http://www.cdc.gov/niosh/npg/npgdO492.html 7/7/99
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~~get Organs Eyes, skin, respiratorysystem,centralnervoussystem

~~also: INTRODUCTION

http://www.cdc.gov/niosh!npg/npgdO492.html 7/7/99
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N-BUTYL ACETATE

MSDSNumber: B6184 --- EffectiveDate: 09/08/97

1. Product Identification

Synonyms: 1 -Butyl acetate;butyl ethanoate;aceticacid,n-butyl ester
CAS No.: 123-86-4
Molecular Weight: 112
Chemical Formula: C6H12O2
Product Codes:
J.T. Baker:5365, 5681,9159,9161, 9164,9171,9173, 9191,D683

-. Mallinckrodt: 1820

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

n-Butyl Acetate 123-86-4 90 - 100% Yes

3. Hazards Identification

EmergencyOverview

WARNING! FLAMMABLE LIQUID AND VAPOR. HARMFUL IF
SWALLOWED OR INHALED. CAUSESSEVEREIRRITATION TO EYES.
CAUSES IRRITATION TO SKIN AND RESPIRATORYTRACT. AFFECTS
CENTRAL NERVOUS SYSTEM.

J.T. Baker SAF~T~DATA1tm)Ratings (Provided here for your convenience)

HealthRating: 1 - Slight

http://www.jtbaker.com/msds/b6l84htm 6/30/99
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FlammabilityRating: 3 - Severe(Flammable)
ReactivityRating: 1 - Slight
ContactRating: I - Slight
Lab ProtectiveEquip: GOGGLES;LAB COAT; VENT HOOD;PROPERGLOVES;
CLASS B EXTINGUISHER
StorageColor Code:Red(Flammable)

PotentialHealthEffects

Inhalation:
Causesirritation to therespiratorytract.Symptomsmay includecoughing,shortnessof
breath.High concentrationshaveanarcoticeffect.
Ingestion:
Irritant to tissues.Sorethroat,abdominalpain,nausea,vomiting, diarrheaarethe
symptoms.Expectedto haveanarcoticeffect. Oneouncemayproduceseverepoisoning.

Skin Contact:
Thismaterialdegreasesthe skin. Irritation anddiscolorationoftheskin aresymptoms.
Skin allergy occasionallydevelops.Personswho havebecomeallergiccandeveloprash
uponfutureexposureto low levels.
EyeContact:
Vapors cause eye irritation. Splashes cause severe irritation, possible corneal bums and
eyedamage.
Chronic Exposure:
Repeatedorprolongedskin contactmaydefattheskin andproduceirritation and
dermatitis.Kidney and liver damageare reportedin animals.
Aggravation of Pre-existingConditions:
Personswith pre-existingskindisordersor eyeproblems,or impairedliver, kidneyor
respiratoryfunctionmaybemoresusceptibleto theeffectsof thesubstance.

4. First Aid Measures

Inhalation:
Removeto freshair. If notbreathing,give artificial respiration.If breathingis difficult,
give oxygen.Get medicalattention.
Ingestion:
Inducevomiting immediatelyasdirectedby medicalpersonnel.Nevergive anythingby
mouthto an unconsciousperson.Get medicalattention.
Skin Contact:
Immediatelyflush skin with plentyofsoapandwaterfor at least15 minutes.Remove
contaminatedclothing andshoes.Get medicalattention.Washclothing beforereuse.
Thoroughlycleanshoesbeforereuse.
Eye Contact:
Immediatelyflush eyeswith plentyofwaterfor at least15 minutes,lifting lowerand
uppereyelidsoccasionally.Get medicalattentionimmediately.

5. Fire Fighting Measures

Fire:
Flash point: 26C (79F)CC -

http://www.jtbaker.com/msds/b6l84.htm 6/30/99



Autoignition temperature: 425C(797F)
Flammablelimits in air% by volume:
lel: 1.7; uel: 7.6
Explosion:
Aboveflashpoint, vapor-airmixturesare explosive within flammablelimits noted
above.Vaporscanflow alongsurfacesto distantignition sourceandflashback.
Sensitiveto static discharge.
Fire ExtinguishingMedia:
Dry chemical,alcoholfoamor carbondioxide.Watermaybe ineffective.Water spray
maybeusedto keepfire exposedcontainerscool.
SpecialInformation:
In theeventof afire, wearfull protectiveclothingandNIOSH-approvedself-contained
breathingapparatuswith full facepieceoperatedin thepressuredemandor otherpositive
pressuremode.

6. Accidental ReleaseMeasures

Ventilateareaof leakorspill. Removeall sourcesof ignition. Wearappropriatepersonal
protectiveequipmentasspecifiedin Section8. Isolatehazardarea.Keepunnecessary
andunprotectedpersonnelfrom entering.Containandrecoverliquid whenpossible.Use
non-sparkingtoolsandequipment.Collect liquid in an appropriatecontaineror absorb
with an inertmaterial(e. g., vermiculite,dry sand,earth),andplace in a chemicalwaste
container.Do not usecombustiblematerials,suchassawdust.Donot flush to sewer!US
Regulations(CERCLA) requirereportingspills andreleasesto soil, waterandair in
excessof reportablequantities.Thetoll freenumberfor theUS CoastGuardNational
ResponseCenteris (800)424-8802.If a leakor spill hasnot ignited,usewatersprayto
dispersethevapors,to protectpersonnelattemptingto stop leak,andto flushspills away
from exposures.

3. T. BakerSOLUSORB(tm)solventadsorbentis recommendedfor spills ofthis
product.

7. Handling and Storage

Protect against physical damage. Store in acool, dry well-ventilatedlocation,awayfrom
any areawherethefire hazardmaybeacute.Outsideor detachedstorageis preferred.
Separatefrom incompatibles.Containersshouldbe bondedandgroundedfor transfersto
avoidstatic sparks.Storageanduseareasshouldbe No Smokingareas.Usenon-
sparkingtypetools andequipment,includingexplosionproofventilation.Do Not
attemptto cleanempty containerssinceresidueis difficult to remove.Do notpressurize,
cut, weld, braze,solder,drill, grind or exposesuchcontainersto heat,sparks,flame,
static electricity orothersourcesofignition: theymayexplodeandcauseinjury or death.
Containersofthis materialmaybehazardouswhenemptysincetheyretainproduct
residues(vapors,liquid); observeall warningsandprecautionslisted for theproduct.

8. Exposure Controls/PersonalProtection

Airborne ExposureLimits:
-OSHA PermissibleExposureLimit (PEL):

http://www.jtbaker.com/msds/b6184.htm 6/30/99



150 ppm(TWA)
- ACGIH ThresholdLimit Value(TLV)
150 ppm (TWA), 200 ppm (STEL),
A4, Not ClassifiableasaHumanCarcinogen
Ventilation System:
A systemoflocal and/or general exhaust is recommendedto keepemployeeexposures
below the AirborneExposureLimits. Local exhaust ventilation is generally preferred
becauseit cancontroltheemissionsof thecontaminant at its source, preventing
dispersion of it into the general work area. Please refer to the ACGIHdocument,
Industrial Ventilation, A ManualofRecommendedPractices , mostrecentedition, for
details.Useexplosion-proofequipment.
PersonalRespirators (NIOSH Approved):
If theexposurelimit is exceeded,ahalf-faceorganicvaporrespiratormaybeworn for up
to tentimestheexposurelimit or themaximum use concentration specified by the
appropriateregulatoryagencyor respiratorsupplier,whicheveris lowest.A full-face
pieceorganicvaporrespiratormaybe worn up to 50 timesthe exposurelimit or the
maximumuseconcentrationspecifiedby theappropriateregulatoryagencyorrespirator
supplier,whicheveris lowest.Foremergenciesor instanceswheretheexposurelevels
are not imown, useafull-face piecepositive-pressure,air-suppliedrespirator.
WARNING: Air-purifying respiratorsdo notprotectworkersin oxygen-deficient
atmospheres.
Skin Protection:
Wearimperviousprotectiveclothing, includingboots,gloves,lab coat,apronor
coveralls,asappropriate,topreventskin contact. -

Eye Protection:
Maintaineyewashfountainandquick-drenchfacilities in workarea.Usechemical
safety goggles and/or full face shield wheredustingor splashingof solutionsis possible.

9. Physical and ChemicalProperties

Appearance:
Clear, colorless liquid.
Odor:
Mild, fruity odor.
Solubility:
Slightly soluble in water (ca. 0.7% @ 20C)
SpecificGravity:
0.8822 at 20C/20C
pH:
No informationfound.
% Volatiles by volume ~ 21C (70F):
100
Boiling Point:
l26C (259F)
Melting Point:
-77C (-lO7F)
Vapor Density (Air=1):
4.0
Vapor Pressure(mm Hg): -

l5@25C(77F)
Evaporation Rate (BuAc=1):
1

http://www.jtbaker.com/msds/b6l84.htm 6/30/99



10. Stability and Reactivity

Stability:
Stableunderordinary conditions of use and storage.

- HazardousDecompositionProducts:
Carbondioxide andcarbonmonoxidemayform whenheatedto decomposition.
HazardousPolymerization:
Will not occur.
Incompatibilities:
Dangerouswhenexposedto heator flame; canreactwith oxidizing materials, strong
alkalis, acids, nitrates and potassium-tert-butoxide.
Conditions to Avoid:
Heat,flames,ignition sourcesandincompatibles.

11. Toxicological Information -

ToxicologicalData:
OralratLD5O: 10.8 g/kg; inhalationratLC50:2000ppm/4H;SkinrabbitLD50:17,600
mg/kg; Irritant, skin rabbit (Std. Draize): 500 mg/24H, moderate. Irritant, eye rabbit: 20
mg open,severe.Investigatedasareproductiveeffector.
Reproductive Toxicity:
Hasshownteratogeniceffectsin laboratoryanimals.

\Cancer Lists’\
---NTP Carcinogen---

Ingredient Known ~nticipated IARC Category

n-Butyl Acetate (223-66-4) No No None

12. Ecological Information -

Environmental Fate:
Whenreleased into the soil, this material is expected to readily biodegrade. When
releasedinto thesoil, this materialmayleachinto groundwater.Whenreleasedinto the
soil, this materialis expectedto haveahalf-life of lessthan 1 day.Whenreleasedinto
water,this materialis expectedto readily biodegrade.‘When releasedinto thewater,this
materialis expectedto haveahalf-life between1 and 10 days.This materialhasan
estimatedbioconcentrationfactor(BCF) oflessthan100. Whenreleasedinto theair, this
materialmaybemoderatelydegradedby reactionwith photochemicallyproduced
hydroxyl radicals.
Environmental Toxicity:
TheLC5O/96-hourvaluesfor fish arebetween10 and 100mg/l.

13.Disposal Considerations -

Whatevercannotbe savedfor recoveryorrecyclingshouldbehandledashazardous
wasteandsentto aRCRA approvedwastefacility. Processing,useor contaminationof
thisproductmay changethewastemanagementoptions.Stateandlocal disposal
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regulationsmaydiffer from federaldisposalregulations.Disposeofcontainerand
unusedcontentsin accordancewith federal,stateandlocal requirements.

14. Transport Information

Domestic(Land, D.O.T.)

Proper Shipping Name: BUTYL ACETATES
Hazard Class: 3
UN/NA: UNI 123
PackingGroup:III
Information reported for product/size: 400LB

International (Water, I.M.O.) -

Proper Shipping Name: BUTYL ACETATES
Hazard Class: 3.3
UN/NA: UN1I23
PackingGroup:III
Information reported for product/size: 400LB

15. Regulatory Information
\Chemical Inventory Status - Part i’\

Ingredient - TSCA EC Japan Australia

n-Eutyl Acetate (123-86-4) Yes Yes Yes Yes

\Chemical Inventory status - Part 2\
--Canada--

Ingredient Korea DSL NDSL Phil.

n-Eutyl Acetate (123-86-4) Yes Yes No Yes

\Federal, State & International Regulations - Part i\-
-SARA 302- SARA 313

Ingredient RQ TPQ List Chemical Catg.

n-Butyl Acetate (123-86-4) No No No No

\Federal, State & International Regulations - Part 2\
-RCRA- -TSCA-

Ingredient CERCLA 261.33 8(d)

- n-Butyl Acetate (123-86-4) S000 No No

Chemical Weapons Convention: No .TSCA 12(b): Yes CDTA: Yes
SARA 311/312: Acute: Yes Chronic: Yes Fire: Yes Pressure:No
Reactivity: No (Pure / Liquid)

Australian HazehemCode: 3 [Y]E
Poison Schedule:No informationfound.
WUMIS:

http://www.jtbaker.com/msds/b6l84.htm 6/30/99



ThisMSDS hasbeenpreparedaccordingto thehazardcriteriaoftheControlledProducts
Regulations(CPR) andtheMSDS containsall ofthe informationrequiredby theCPR.

16. Other Information

NFPA Ratings: Health: 1 Flammability: 3 Reactivity: 0
Label Hazard Warning:
WARMNG!FLAMMABLELIQUID ANDVAPOR.HARMFUlIF SWALLOWED
OR INHALED. CAUSESSEVEREIRRITATION TOEYES. CAUSESIRRITATION
TO SKIN ANDRESPIRATORYTRACT. AFFECTSCENTRALNERVOUS
SYSTEM.
Label Precautions:
Keep away from heat, sparks and flame.
Keepcontainerclosed.
Use only with adequate ventilation.
Avoid contact with eyes, skin and clothing.
Washthoroughlyafter handling.
Avoid breathing vapor.
Label First Aid:
In caseof contact,immediatelyflush eyesor skinwith plenty ofwaterfor at least15
minutes. Remove contaminated clothing and shoes. Washclothing beforereuse.If
inhaled,removeto freshair. If notbreathing,give artificial respiration.If breathingis
difficult, giveoxygen.If swallowed,inducevomiting immediatelyasdirectedby
medicalpersonnel.Nevergive anythingby mouthto an unconsciousperson.In all cases,
getmedicalattention.
ProductUse:
LaboratoryReagent. -

Revision Information:
MSDS Section(s)changedsince last revision of document include: 1, 5, 7, 8, 11, 16.
Disclaimer:

Mallinckrodt Baker, Inc. provides the information contained herein in goodfaith
but makesno representationasto its comprehensivenessor accuracy.This
document is intended only as a guide to the appropriate precautionary handling of
the material by a properly trained personusingthis product. Individuals receiving
the information must exercisetheir independentjudgment in determining its
appropriatenessfor a particular purpose.MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR
IMPLIED, INCLUDING WITHOUT LIMITATION ANYWARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSEWITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE
PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION.
*****************************************************************************

Prepared by: StrategicServicesDivision
Phone Number: (314) 539-1600 (U.S.A.)
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NewJerseyDepartmentofHealthandSeniorServices

HAZARDOUS SUBSTANCE FACT SHEET

CommonName: n-BUTYL ACETATE

HAZARDSUMMARY
* u-Butyl Acetate can affect you when breathed in and by

passing through your skin.
* n-Butyl Acetate can cause reproductive damage. Handle

with extreme caution.
* Skin andeyecontactcancausesevereirritation andbums.

Prolonged exposure can cause rash, dryness and cracking
• of the skin. -

* Breathing n-Butyl Acetate can irritate the nose, throat
and lungs, causing coughing and shortness of breath.

* n-Butyl Acetatemay causean acne-likerash following
skin contact.

* Repeatedexposuremayaffectthc nervoussystem.
* n-Butyl Acetateis a FLAMMABLE LIQUID and a FIRE

HAZARD.

IDENTIFICATION
n—Butyl Acetate is a colorless liquid with a fruity odor. It is
an industrial solvent used in making lacquers, artificial
leather,photographicfilms, plasticsandsafetyglasses,and as
aflavoring.

REASON FOR CITATION
* n-Butyl Acetate is on the HazardousSubstanceList

becauseit is regulatedby OSHA and cited by ACGIH,
DOT, NFPA, NIOSH and EPA.

* This chemical is on the SpecialHealthHazardSubstance
List becauseit is FLAMMABLE.

* Definitions areprovidedon page5.

HOW TO DETERMINE IF YOU ARE BEING
EXPOSED
The New JerseyRight to Know Act requiresmost employers
to label chemicals in the workplace and requires public
employersto provide their employeeswith information and
training concerning chemical hazards and controls. The
federal OSHA HazardCommunicationStandard,1910.1200,
requires private employers to provide similar training and
information to their employees.

* Exposureto hazardoussubstancesshould be routinely

evaluated. This may include collecting air samples.
Under OSHA 1910.20, you have a legal right to obtain
copiesof samplingresultsfrom your employer.

RTKSubstance number: 1329
Date: February 1989 Revision: December1994

* If you think you are experiencingany work-relatedhealth

problems,seea doctor trainedto recognizeoccupational
diseases.Takethis FactSheetwith you.

* ODOR THRESHOLD= 0.063 to 7.4 ppm.
* The range of acceptedodor threshold values is quite

broad. Cautionshouldbeusedin relying on odoraloneas
a wamingofpotentiallyhazardousexposures.

WORKPLACE EXPOSURE LIMITS
OSHA: The legal airbome permissible exposure limit

(PEL) is 150 ppm averaged over an 8-hour
workshift.

ACGIH: The recommended airborne exposure limit is
150 ppm averaged over an 8-hour workshift ~n4
200 ppm as a STEL (short term exposure limit).

* The aboveexposurelimits are for gj~levels 2111!- When

skin contact also occurs, you may be overexposed, even
thoughair levelsare lessthanthe limits listedabove.

WAYS OF REDUCING EXPOSURE
* Wherepossible,encloseoperationsand use local exhaust

ventilationat the siteof chemicalrelease.If local exhaust
ventilationor enclosureis not used,respiratorsshouldbe
worn.

* wear protectivework clothing.
* Wash thoroughlyimmediately after exposureto n-Butyl

Acetate and at the end of the workshift.
* Pos.thazardandwarninginformation in the work area. In

addition, as part of an ongoing educationand training
effort; communicateall information on the health and
safetyhazardsof n-Butyl Acetateto potentiallyexposed
workers.

CAS Number:
DOT Number:

123-86-4
UN 1123



n-BUTYL ACETATE

This Pact Sheetis a summary source of information of all
potential andmost severehealthhazardsthat may result from
exposure. Duration of exposure, concentration of the
substanceand other factorswill affect your susceptibilityto
anyof thepotentialeffectsdescribedbelow.

HEALTHHAZARD INFORMATION

Acute Health Effects
The following acute (short-term) health effects may occur
immediatelyor shortlyafterexposureto n-Butyl Acetate:

* Skin and eye contact can cause severe irritation and bums.
* Breathing n-Butyl Acetatecan irritate the nose,throat,

• andlungs, causingcoughingandshortnessofbreath.

Chronic Health Effects
The following chronic(long-term) healtheffectscan occurat
some time after exposureto n-But3’l Acetateand can last for
monthsor years:

CancerHazard
* According to the information presentlyavailable to the

New JerseyDepartmentof Health and Senior Services,
n—Butyl Acetatehasnotbeentestedfor its ability to cause
cancer in animals.

ReproductiveHazard
* n-Butyl Acetate has been shown to damage the

developingfetus in animals.

Other Long-Term Effects
* Prolongedexposuredan causerash,drynessand cracking

oftheskin.
* n-Butyl Acetate may cause an acne-like rash following

skin contact.
* Repeatedexposuremay affect the nervoussystemcausing

headache,nausea,dizziness,muscle wealcness,contusion
andevenpassingout.

* Very irritating substancesmay affect the lungs. It is not
known whethern-Butyl Acetatecauseslungdamage.

MEDICAL

Medical Testing • • -

Forthosewith frequentor potentiallyhigh exposure(half the
TLV or greater), the •following are recommendedbefore
beginningworkand at regulartimesafter that:

page 2 of 6

If symptoms develop or overexposure is suspected,the
followingmay beuseful:

* Examofthe nervoussystem.

Any evaluationshouldinclude a carefulhistory of past and
presentsymptomswith an exam. Medical tests that look for
damagealready done are not a substitute for controlling
exposure.

Requestcopies of your medical testing. You havea legal
rightto this information underOSHA 1910.20.

Mixed Exposures
Becausesmoking can causeheartdisease,as well as lung
cancer, emphysema,and other respiratoryproblems, it may
worsenrespiratoryconditionscausedby chemical exposure.
Even if you have smokedfor a long time, stoppingnow will
reduceyourrisk of developinghealthproblems.

WORKPLACE CONTROLS ANDPRACTICES

Unless a less toxic chemical can be substituted for a
hazardoussubstance,ENGINEERING CONTROLSare the
mosteffectiveway of reducingexposure.The bestprotection
is to enclose operations and/or provide local exhaust
ventilation at the site of chemical release. Isolating
operationscan also reduceexposure. Using respiratorsor
protective equipment is less effective than the controls
mentionedabove,but is sometimesnecessary.

In evaluating the controls present in your workplace,
consider: (1) how hazardousthe substanceis, (2) how much
of the substanceis releasedinto the workplace and (3)
whether harmful skin or eye contactcould occur. Special
controlsshouldbein placefor highly toxic chemicalsor wh~n
significantskin, eye,or breathingexposuresare possible.

In addition,the following controlsarc recommended:

* Where possible, automatically pump liquid n-Butyl

Acetate from drums or other storage containers ~oprocess
containers.

* Before enteringa confinedspacewheren-Butyl Acetate
may be present,check to make sure that an explosive
concentrationdoesnotexist.

* Lung function tests.
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Good WORK PRACTICEScan help to reducehazardous
exposures.The following work practicesarerecommended:

* Workers whose clothing has been contaminated by
n-Butyl Acetate should change into clean clothing
promptly.

* Eyewash fountainsshouldbe providedin the immediate
workareafor emergencyuse.

* If there is the possibility of skin exposure,emergency
-showerfacilitiesshouldbeprovided.

* Contaminatedwork clothes should be laundered by
individuals who have beeninformedof the hazardsof
exposureto n-Butyl Acetate.

* On skin contact with n-Butyl Acetate, immediately wash
or showerto removethe chemical. At the end of the
workshift, wash any areas of the body that may have
contactedn-Butyl Acetate, whetheror not known skin
contact hasoccurred.

* Do not eat, smoke,or drink where n-Butyl Acetate is
handled,processed,or stored,since the chemicalcan be

swallowed. Wash hands carefully before eating or
smoking.

PERSONAL PROTECTIVE EQUIPMENT

WORKPLACE CONTROLS ARE BETTER THAN
PERSONAL PROTECTIVE EQUIPMENT. However, for
some jobs (suchas outsidework, confinedspaceentry, jobs
done only once in a while, or jobs done while workplace
controls are being installed), personalprotectiveequipment
maybeappropriate.

The following recommendationsare only guidelinesand may
not apply to everysituation.

Clothing
* Avoid skin contactwith n-Butvl Acetate. Wearsolvent-

resistantglovesand clothing. Safetyequipmentsuppliers/
manufacturerscanproviderecommendationson the most

• protectiveglove/clothingmaterialfor your operation.
* All protectiveclothing (suits, gloves,footwear,headgear)

should be clean, available each day, and put on before
work.

* Safety equipmentmanufacturersrecommendPolyvinyl
Alcoholas a protectivematerial.

Eye Protection
* Wearsplash-proofchemicalgogglesand faceshieldwhen

working with liquid, unless full facepiece respiratory
protectionis wom.

Respiratory Protection
IMPROPERUSE OF RESPIRATORSIS DANGEROUS.
Such equipmentshould only be used if the employerhas a
written programthat takesinto accountwOrkplaceconditions,
requirementsfor worker training, respirator fit testing and
medicalexams,asdescribedin OSHA 1910.134.

* Wherethe potential exists for exposuresover 150 ppm,

use a MSHA)NIOSH approvedfull facepiecerespirator
with an organic vapor cartridge/canister. Increased
protection is obtained from full facepiecepowered-air
puri~’ingrespirators.

* -If while wearing a filter, cartridge or canister respirator,
you cansmell, taste,or otherwisedetectn-Butyl Acetate,
or in the caseof a full facepiecerespiratoryou experience
eye irritation; leave the areaimmediately. Checkto make
sure the respirator-to-faceseal is still good. If it is,
replacethe filter, cartridge,or canister. If the seal is no
longergood,you mayneedanewrespirator.

* Be sure to consider all potential exposuresin your
workplace. You may need a combination of filters,
prefilters, cartridges, or canisters to protect against
different forms of a chemical (suchas vaporand mist) or
againsta mixture of chemicals.

* Where the potential for high exposuresexists, use a
MSHA!NIOSH approved supplied-airrespirator with a
full facepieceoperatedin the positivepressuremode or
with a full facepiece,hood, or helmet in the continuous
flow mode, or use a MSHA/NIOSH approved self-
contained breathing apparatuswith a full facepiece
operatedin pressure-demandor otherpositive pressure
mode.

* Exposureto 10,000ppmis immediatelydangerousto life
and health. If the possibility of exposure above
10,000 ppm exists, use a MSHA/NIOSH approved self-
contained breathing apparatus with a full facepiece
operatedin continuousflow or other positive pressure
mode.

HANDLING AND STORAGE

* Prior to working with n-Butyl Acetate you should be

trainedon its properhandlingandstorage.
* n-Butyl Acetate must be stored to avoid contactwith

OXIDIZING AGENTS (such as PERCHLORATES,
PEROXIDES, PERMANGANATES, CHLORATES,
NITRATES, CHLORINE, BROMINE and FLUORINE),
STRONG ACIDS (such as HYDROCHLORIC,
SULFURIC andNITRIC), and STRONGBASES (suchas
SODIUM HYDROXIDE and POTASSIUM
HYDROXIDE) as the reaction may cause fire and
explosions.
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* Sourcesof ignition, suchas smokingandopenflames,are

prohibited where n-Butvl Acetate is handled,used,or
stored.

* Metal containersinvolving the transfer of 5 gallons or
moreof n-Butvl Acetateshouldbegroundedandbonded.
Drumsmustbe equippedwith self-closingvalves, pressure
vacuumbungs,and flame arresters.

* Use only non-sparkingtools and equipment,especially
whenopeningand closingcontainersof n-Butyl Acetate.

QUESTIONS AND ANSWERS

Q: If I have acute health effects, will I later get chronic
healtheffects?

A: Not always. Most chronic (long-term) effects result
from repeatedexposuresto a chemical.

Thefollowing information is availablefrom:

New Jersey-Department of Health and
SeniorServices

OccupationalDiseaseandInjury Services
Trenton,NJ 08625-0360
(609) 984-1863

IndustrialFIv~ieneInformation
Industrial hygienistsare available to answeryour questions
regardingthe control of chemical exposuresusing exhaust
ventilation, specialwork practices,good housekeeping,good
hygiene practices, and personal protective equipment
iacluding respirators. In addition, they canhelp to interpret
the results of industrial hygiene survey data.

Q: Can I get long-term effects without ever having short-
termeffects?

A: Yes, becauselong-termeffectscan occur from repeated
exposuresto a chemical at levels not high enoughto
makeyou immediatelysick.

MedicalEvaluation
If you think you are becomingsick becauseof exposureto
chemicalsat your workplace, you may call a Departmentof
Health and Senior Servicesphysicianwho can help you find
theservicesyou need.

Q: What are my chancesof gettingsick when I havebeen
exposedto chemicals?

A: The likelihood of becoming sick from chemicals is
increasedas the amountof exposureincreases.This is
determinedby the length of time and the amount of

- materialto which someoneis exposed.

Q: Whenarehigherexposuresmorelikely?
A: Conditions which increase risk of exposure include

physical and mechanical processes(heating, pouring,
spraying,spills andevaporationfrom largesurfaceareas
such as open containers), and “confined space’
exposures(working insidevats,reactors,boilers, small
rooms,etc.).

Q: Is the risk of getting sick higher for workers than for
communityresidents?

A: Yes. Exposuresin the community, exceptpossibly in
cases of fires or spills, are usually much lower than
those found in the workplace. However,people in the

• communitymay be exposedto contaminatedwater as
well as to chemicalsin the air over long periods.
Becauseof this, andbecauseof exposureof childrenor
peoplewho are already ill, community exposuresmay
causehealthproblems.

Q: Whois atthe greatestrisk from reproductivehazards?
A: Pregnantwomenare at greatestrisk from chemicalsthat

harm the developing fetus. However, chemicalsmay
affect the ability to have children, so both men and
womenof childbearingageare at high risk.

PublicPresentations
Presentationsand educational pthgrams on occupational
health or the Right to Know Act can be organizedfor labor
unions,tradeassociationsandothergroups.

Ri2ht to Know InformationResources -

The Right to Know Infoline (609) 984-2202 ban answer
questionsabout the identity and potential health effects of
chemicals, list of educational materials in occupational
health,referencesusedto preparetheFact Sheets,preparation
of the Right to Know survey, education and training
programs, labeling requirements, and general infonnation
regarding the Right to Know Act. Violations of the law
shouldbereportedto(609) 984-2202.
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DEFINITIONS

ACGIH is the American Conference of Govemmental A niutagenis a substancethat causesmutations.A mutation
Industrial Hygienists. It recommendsupper limits (called is a changein thegeneticmaterialin a body cell. Mutations
TLVs) for exposureto workplacechemicals. can leadto birth defects,miscarriages,or cancer.

A carcinogenis a substancethat causescancer. NAERG is the North American Emergency Response
Guidebook. It was jointly developedby TransportCanada,

The CAS number is assignedby the Chemical Abstracts the United States Department of Transportationand the
Serviceto identi~’a specificchemical. Secretariat of Communications and Transportation of

Mexico. It is a guide for first respondersto quickly identi&
A combustiblesubstanceis a solid, liquid or gas that will the specific or generic hazards of material involved in a
bum, transportationincident, and to protect themselvesand the

general public during the initial responsephase of the
A corrosive substanceis a gas, liquid or solid that causes incident.
irreversibledamageto humantissueorcontainers.

NCI is the National CancerInstitute, a federal agencythat
DEP is the New Jersey Department of Environmental determinesthe cancer-causingpotentialof chemicals.
Protection.

- NFPA is the National Fire Protection Association. It
DOT is theDepartmentof Transportation,the federalagency classifies substancesaccording to their fire and explosion
that regulatesthe transportationof chemicals. hard. - -

EPA is the EnvironmentalProtectionAgency, the federal NIOSH is the National Institutefor OccupationalSafety and
agencyresponsiblefor regulatingenvironmentalhazards. Health. It tests - equipment, evaluates and approves

respirators, conducts studies of workplace hazards, and
A fetusis anunbornhumanor animal, proposesstandardsto OSHA.

A flammablesubstanceis a solid, liquid, vaporor gas that NTP is the National Toxicology Program which tests
will ignite easilyandburn rapidly. chemicalsandreviewsevidencefor cancer.

The flash point is the temperatureat which a liquid or solid OSHA is theOccupationalSafetyand HealthAdministration,
givesoff vaporthat can form a flammablemixture with air. which adoptsand enforceshealthandsafetystandards.

UHAG is theHumanHealthAssessmentGroup ofthe federal PEOSHA is the Public EmployeesOccupationalSafety and
EPA. HealthAct, astatelaw which setsPELs forNewJerseypublic

employees.
JARC is the InternationalAgency for Researchon Cancer,a
scientific group that classifieschemicalsaccording to their • ppm meanspartsof a substancepermillion partsof air. It is
cancer-causingpotential. • a measureof concentrationby volume in air.

A miscible substanceis a liquid or gas that will evenly A reactivesubstanceis a solid, liquid or gas that releases
dissolvein another, energyundercertainconditions.

mg/in3 meansmilligrams of a chemical in a cubic meter of A teratogen is a substancethat causes birth defects by
air. It is a measureof concentration(weight/volume), damagingthe fetus. -

MSHA is the Mine Safety and Health Administration, the TLV is the ThresholdLimit Value, the workplaceexposure-
federal agencythat -regulatesmining. It also evaluatesand limit recommendedby ACGIH.
approvesrespirators.

Thevaporpressureis a measureof how readily a liquid or a
- solid mixes with air at its surface. A higher vaporpressure

indicatesa higher concentrationof the substancein air and
thereforeincreasesthe likelihood of breathingit in.



Hazard Rating Key: Ominimal; 1 slight; 2=inoderate;
3 serious;4—severe

FIRE HAZARDS

* n-Butyl Acetateis aFLAMMABLE LIQUID.
* Use dry chemical, C02, water spray or alcohol foam

extinguishers.
* Use wateras fog only, as solidstreamsof water may spread

fire.
* POISONOUSGASESARE PRODUCEDIN FIRE.
* CONTAINERSMAY EXPLODEIN FIRE.
* Vapors are heavierthan air and may travel to a source of

ignition andflashback. -

* Use watersprayto keepfire-exposedcontainerscool.
* If employeesare expectedto fight fires, theymustbetrained

andequippedasstatedin OSHA 1910.156.

SPILLS AND EMERGENCIES

If n-Butyl Acetateis spilled or leaked,takethe following steps:

* Restrictpersonsnotwearingprotectiveequipmentfromarea

of spill or leakuntil clean-upis complete.
* Removeall ignition sources.
* Ventilateareaof spill or leak.
* Cover liquids with dry lime, sand,or sodaash and deposit

in sealedcontainers.
* Keep n-Butyl Acetateout of a confined space,such as a

sewer,becauseof thepossibilityof an explosion,unlessthe
sewer is designed to prevent the build-up of explosive
concentrations.- -

* It may be necessaryto contain and dispose of n-Butyl
Acetate as a HAZARDOUS WASTE. Contact your
Departmentof EnvironmentalProtection ~EP) or your
regional office of the federal Environmental Protection
Agency(EPA) for specificrecommendations.

* - If employeesare required to clean-upspills, theymust be
properlytrainedand equipped. OSHA 1910.120(q)maybe
applicable.

page 6 of 6
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FOR LARGE SPILLS AND FIRES i mmediatelycall your fire
department.You canrequestemergencyinformation from the
following:

CHEMTREC: (800)424-9300
NJDEP HOTL1NE: (609)292-7172

HANDLING ANDSTORAGE(See page 3)

FIRST AID

In NJ. POJSQIJJIIFQRIvJ4TION 1-800-962-1253

EyeContact
* Immediately flush with largeamountsof water for at least

15 minutes,occasionallylifting upperand lower lids. Seek

medical attentionpromptly.

Skin Contact
* Quickly removecontaminatedclothing. Immediatelywash

contaminatedskinwith largeamountsof soapandwater.

Breathing
* Removethepersonfrom exposure.
* Begin rescuebreathingif breathinghasstoppedandCPRif

heartaction hasstopped. -

~ Transferpromptlytoa medicalfacility.

PHYSICAL DATA

Vapor Pressure: 8 mm Hg at68°F(20°C)

Flash Point: 72°F(22°C)

Water Solubility: Slightly soluble

OTHER COMMONLY USED NAMES

ChemicalName:
AceticAcid, Butyl Ester

Other Names: -

Butyl Acetate;I -Butyl Acetate;Butyl Ethanoate

Not intendedto be copiedand soldfor commercial
purposes.

NEW JERSEYDEPARTMENTOFHEALTH AND
SENIORSERVICES

Rightto Know Program
P0Box 368,Trenton,NJ 08625-0368
(609) 984-2202

>>>>>>>>>>>>>>>>> E M E R GE N C Y I N

CommonName: n-BUTYL ACETATE
DOT Number: UN 1123
NAERG Code: 26
CAS Number: 123-86-4

Hazard rating NJDHSS NFPA

FLAMMABILITY - 3

REACTIVITY - 0

FLAMMABLE

POISONOUSGASESARE PRODUCEDIN FIRE -

CONTAINERSMAY EXPLODE IN FIRE
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OSHA Chemical Sampling Information
n-Butyl Acetate

4 oS;-IA Chemical Samoting Information - Table of Contents

General Description Field Definitions

NAME: n-Butyl Acetate

SYNONYM(S): Butyl Acetate; Butyl ethanoate;Acetic acid butyl ester

IMIS: 0440

CAS: 123-86-4

NIOSH: RTECSAF7350000;1829

DOT: UN1123 FlammableLiquid

DESCRIPTION:

Colorlessliquid with a fruity odor.
MW: 11.6 -

BP: 260 F
VP: 10 mm
MP: -101 F

Exposure Limits

OSHA GENERAL INDUSTRYSTANDARDS:150 ppm, 710 mg/m3

-- OSHA CONSTRUCTION INDUSTRYSTANDARDS:150 ppm, 710 mg/m3
TWA

THRESHOLD LIMIT VALUE: 150 ppm, 713 mg/m3TWA; 200 ppm, 950
mg/m3 STEL -

RECOMMENDED EXPOSURE-LIMIT: 150 pØm TWA, 200 ppm STEL

Health Factors

SYMPTOM(s): Hea
respiratorysystem,

daches,drowsiness;
skin

dryness and irritation of eyes, upper

HEALTH EFFECTS:
(l-3E8)

Irritation-Eye, Nose, Throat---Moderate(HE1S); Narcosis

ORGAN: Eyes,skin, respiratory system

Monitoring -

http://www.osha-s1C.gov/ChemSam~_data/CH_222500.htmi 6/30/99
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~: CharcoalTube (100/50 mg sections,20/40 mesh)
SOLVENT: CarbonDisulfide -

~ SOLVENT: (99:1) Carbon Disulfide/Dimethylformamide
~AXV: 10 Liters MAX F: 0.2 L/min (TWA)

MAX V: 3 Liters MAXF: 0.2 L/min (STEL)
ANL 1: Gas Chromatography; GC/FID
REF: 1 (NIOSH 1450) -

SAE: 0.11
CLASS: Fully Validated

SECONDARY SAMPLING/ANALYTICAL METHOD (SAM2):

DEVICE: DetectorTube COMPANY: Sensidyne
PART #: 142 RANGE: 0.01-0.8%
CLASS: Mfg DEVICE: DetectorTube COMPANY: Kitagawa

- PART#: 138U RANGE: 15-400ppm
CLASS: Mfg DEVICE: InstrumentationCOMPANY:Foxboro
PART #: MIRAN 1A & 13 RANGE: 0.07 ppm © 8.2 um
CLASS: Mfg-DEVICE: Instrumentation COMPANY: Foxboro
PART #: MIRAN 103 RANGE: 0-200ppm © 9.5 um
CLASS: Mfg DEVICE: Instrumentation COMPANY: Century
PART #: Organic Vapor Analyzer
CLASS: Mfg -

4 OSHA Chemical Sampling Infomiation - Table of Contents

Revision Date: 08/24/1992 -

http://www.osha-slc.gov/ChemSampdataICH222500.html 6/30/99
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NIOSH Pocket Guide to Chemical Hazards

Ln-Bu~~1acetate - ~CAS123-86-4

{3C00[CH2]3CH3 IRTECS AF7350000
‘Synonyms & Trade Names IDOT ID &~iiide

~Bu~1acetate, n-Butyl ester of acetic acid, Butyl etharioate 1123 129

F
~

lExposure

tLimits

NIOSHR.EL: TWA150 ppm (710 mg/rn3) ST 200 ppm (950mg/rn3)

IOSHA PELt: TWA150 ppm (710 mg/rn3)

IDLH 1700 ppm [l0%LEL] See: 123864 Conversion I ppm =4.75 mg/rn3

{Ei~sica1Description

tColorless liquid with a fruity odor.
MW: 116.2 - ~BP:258°F -107°F LSo1: 1%

VP: 10 mmHg IP: 10.00 eV .4Sp.Gr: 0.88

F1.P:72°F j~UEL:7.6% ~1LEL:1.7% -

Class lB Flammable Liquid: F1.P. belo~7~Fand SPat or above 100°F. 1
Incompatibilities & Reactivities
Nitrates;strongoxidizers,alkalis& acids -

MeasurementMethod
Charcoal tube; CS2GaschromatographyiTlarneionization detection; IV [~l450,Esters I] See:
NMAMINDEX -

PersonalProtection & Sanitation First Aid (Seeprocedures)
Skin: Preventskin contact Eye: Irrigate immediately
Eyes: Prevent eye contact Skin: Water flush promptly
Washskin: Whencontaminated - Breathing:Respiratorysupport
Remove:Whenwet (flammable) Swallow: Medical attentionimmediately
Change: N.R.

Respirator RecommendationsNIOSH/OSHA
Up to 1500 ppm: (APP = 10) Any chemicalcartridgerespiratorwith organicvaporcartridge(s)
*/(APF = 10) Any supplied-air respiratorS
Up to 1700ppm:(APP = 25)Any supplied-airrespiratoroperatedin a continuous-flow
rnode*/(APF= 25)Any powered,air-purifying respiratorwith organicvaporcartridge(s)*/(APF=
50) Any chemicalcartridgerespiratorwith afull facepieceandorganicvaporcartridge(s)/(APF=
50)Any air-purifying, full-facepiecerespirator(gasmask)with achin-style,front- orback-
mountedorganicvaporcanister!(APF 50) Any self-containedbreathingapparatuswith afull
facepiece/(APP= 50) Any supplied-airrespiratprwith afull facepiece
Emergencyor plannedentry into unknownconcentrationsor IDLH conditions:(APP = 10,000)
Any self-containedbreathingapparatusthat hasafull facepieceandis operatedin apressure-
demandor otherpositive-pressuremode/(APF= 10,000)Any supplied-airrespiratorthat hasa full
facepieceand is operatedin apressure-demandorotherpositive-pressuremodein combination
with anauxiliary self-containedpositive-pressurebreathingapparatus
Escape:(APF = 50) Any air-purifying, flull-facepiecerespirator(gasmask)with a chin-style,front-
orback-mountedorganicvaporcanister/Anyappropriateescape-type,self-containedbreathing
apparatus __________________ _________ _______

ExposureRoutes inhalation,ingestion,skin and/oreyecontact

http:t/www.cdc .gov/niosWnpg!npgdoO72html 7/7/99
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[5~mptomsirritation eyes, skin, upper respiratory system; headache, drowsiness, narcosis

~Tiiiget Organs Eyes,skin, respiratorysystem,centralnervoussystem

[Seealso: INTRODUCTION See ICSC CARD: 0399

http://www.cdcgov/niosh/npg/npgdOO72.html - 7/7/99
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METHYL ACETATE

MSDS Number: M2743 --- EffectiveDate: 12/08/96

1. Product Identification

Synonyms: Acetic acid, methyl ester
CAS No.: 79-20-9
Molecular Weight: 74
ChemicalFormula: CH3COOCH3
Product Codes: Q007

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

Methyl Acetate 79-20-9 90 - 100% Yes

3. HazardsIdentification

EmergencyOverview

DANGER! EXTREMELY FLAMMABLE LIQUID AND VAPOR VAPOR MAY
CAUSE FLASH FIRE. CAUSESIRRITATION TO SKIN, EYES AND
RESPIRATORYTRACT. HARMFUL OR FATAL IF SWALLOWED. AFFECTS
CENTRAL NERVOUS SYSTEM.

J.T. BakerSAF~T~DATA(tm)Ratings (Provided here for your convenience)

HealthRating: 1 - Slight
Flammability Rating: 3 - Severe(Flammable)

http://www.jtbaker.com/msds/m2743.htm 6/30/99
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- Reactivity Rating: 1 - Slight
ContactRating:2 - Moderate
LabProtectiveEquip: GOGGLES;LAB COAT; VENTHOOD; PROPER GLOVES;
CLASS B EXTINGUISHER
StorageColorCode:Red(Flammable)

PotentialHealthEffects

Inhalation:
Inhalationofvaporscausesirritation to theeyes;nose,and respiratorytract.Vaporshave
a narcotic effect, producing symptoms of dizziness, depression, shortness of breath, and
irregularheartbeatHigh concentrationscancauseCNS depressioncharacterizedby eye
inflammation,nervousirritation, chesttightness,headache,dizziness,drowsiness,
difficulty breathing,palpitation,andconjunctivitis.

Ingestion:
Mayproduceabdominalpain, nausea. Aspirationinto lungscanproduceseverelung
damageandis a medicalemergency.Othersymptomsexpectedto parallel inhalation.

Skin Contact:
Causeslossofnatural oils and skin irritation.

EyeContact:
Vaporscancauseirritation with redness,tearing,andpain.A severeirritant to theeyes
from liquid splashes. -

Chronic Exposure:
Repeated contact with the liquid may cause dryness, -cracking, and skin irritation. Causes
eye irritation. Affects the central nervous system. Chronic effects may be similar to those
from methanolexposurebecausemethyl acetatecan be hydrolyzed yielding methanol
andaceticacid. Optic nervedamageis thepredominanthazard. -

Aggravationof Pre-existing Conditions:
Persons with pre-existing skin disorders, eye problems,impairedrespiratoryfunctionor

central nervous system conditions may be more susceptible to the effects of this
substance.

4. First Aid Measures -

Inhalation:
Removeto freshair. If not breathing,give artificial respiration.If breathingis difficult,
give oxygen.Getmedicalattention.

Ingestion:
Aspirationhazard.If swallowed,vomiting mayoccurspontaneously,butDO NOT
INDUCE. If vomiting occurs,keep headbelow hips to prevent aspiration into lungs.
Never give anything by mouth to an unconscious person. Call a physician immediately.

Skin Contact:
Immediatelyflush skin with plenty of waterfor at least15 minutes.Remove

contaminated clothing and shoes. Get medical attention. Washclothing before reuse.
Thoroughly clean shoes before -reuse.

http://www.jtbaker.com/msds/m2743.htm 6/30/99
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Eye Contact:
Immediately flush eyeswith plenty ofwater for at least 15 minutes, lifting upper and
lower eyelids occasionally. Get medical attention.

5. Fire Fighting MeasUres

Fire:
Flash point: -bC (14F) CCAutoignition temperature: 454C (849F)Flammablelimits in
air% by volume: lel: 3.1; uel: 16 ExtremelyFlammable.Dangerousfire hazardwhen
exposedto heat,flame, or oxidizers.

Explosion: -

Above flash point, vapor-air mixtures are explosive within flammable limits noted
above.Sealedcontainersmay-rupturewhenheated.Sensitiveto staticdischarge.

FireExtinguishingMedia:
Dry chemical,alcoholfoamor carbondioxide. Watermaybe ineffective.Waterspray
may be used to keep fire exposed containers cool. Water may be used to flush spills
away from exposuresandto dilute spills to non-flammablemixtures.

SpecialInformation:
In theeventofafire, wearfull protectiveclothingandNIOSH-approvedself-contained
breathing apparatus with frill facepiece operated in the pressure demand or other positive
pressuremode.Vaporscanflow alongsurfacesto distantignition sourceand flash back.
This highly flammable liquid must be kept from sparks,openflame, hot surfaces,andall
sourcesofheatand ignition.

6. Accidental ReleaseMeasures

Ventilateareaof leak orspill. Removeall sourcesof ignition. Wearappropriatepersonal
protectiveequipmentasspecifiedin Section8. Isolatehazardarea.Keepunnecessary
andunprotectedpersonnelfrom entering.Containandrecoverliquid whenpossible.Use
non-sparkingtools--andequipment.Collect liquid in anappropriatecontaineror absorb

with an inert material(e. g., vermiculite,dry sand,earth),and placein achemicalwaste
container.Do notusecombustiblematerials,suchassawdust.Do not flush to sewer!If

- a leakor spill hasnot ignited,usewaterSprayto dispersethevapors,to protectpersonnel
attemptingto stop leak,andto flush spills awayfrom exposures.J.T. Baker
SOLUSORB(tm)solventadsorbentis recommendedfor spills of this.product.

7. Handling and Storage -

Protect against physical damage.Storein a cool, dry well-ventilatedlocation,awayfrom
anyareawherethefire hazardmaybe acute.Outsideor detachedstorageis preferred.
Separatefrom incompatibles.Containersshouldbe bondedandgroundedfor transfersto
avoid staticsparks.Storageanduseareasshouldbe No Smokingareas.Usenon-
sparking type tools and equipment,including explosionproofventilation.Isolatefrom
incompatiblesubstances.Containersofthis materialmaybe hazardouswhenempty
sincetheyretainproductresidues(vapors,liquid); observeall warningsandprecautions

http://www.jtbaker.comlmsds/m2743.htm 6/30/99
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listed for the product. -

8. ExposureControls/PersonalProtection

Airborne ExposureLimits:
- OSHAPermissible Exposure Limit (PEL): 200 ppm (TWA) - ACGIH Threshold Limit
Value(TLV): 200 ppm (TWA) 250ppm(STEL)

Ventilation System:
A system of local and/or general exhaust is recommended to keep employee exposures
below the Airborne ExposureLimits. Local exhaustventilationis generallypreferred
because it cancontroltheemissionsof thecontaminantat its source,preventing
dispersion of it into thegeneralwork area.Pleasereferto theACGIH document,
Industrial Ventilation,A ManualofRecommendedPractices , most recent edition, for
details.

PersonalRespirators (NIOSH Approved):
If theexposurelimit is exceeded,ahalf-faceorganicvaporrespiratormaybewornfor up
to tentimestheexposurelimit or themaximumuseconcentrationspecifiedby the
appropriateregulatoryagencyor respiratorsupplier,whicheveris lowest.A full-face
pieceOrganicvaporrespiratormaybeworn up to 50 times the exposure limit or the
maximum use concentration specifiedby theappropriateregulatoryagencyor respirator
supplier,whicheveris lowest.For emergenciesorinstanceswheretheexposurelevels
arenotknown, useafull-facepiecepositive-pressure,air-suppliedrespirator.
WARNING:Air-purifying respirators do not protect workers in oxygen-deficient

atmospheres.

Skin Protection:
Wearimperviousprotectiveclothing, includingboots,gloves, labcoat,apronor
coveralls,asappropriate,to preventskin contact.

EyeProtection: -

Usechemicalsafetygogglesand/ora full faceshieldwheresplashingis possible.
Maintaineyewashfountainand quick-drenchfacilities in workarea.

9. Physicaland Chemical Properties -

Appearance: - -

Colorless liquid.

Odor: -

Pleasant, fruity odor.-

Solubility:
32g/lOOg water~ 20C (68F).

Specific Gravity:
0.9342

pH:
No informationfound. -
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% Volatiles by volume ~ 21C (70F):

100

Boiling Point:
58C (136F)

Melting Point: -

-99C(-146F) -

Vapor Density (Air=1):
2.6 -

Vapor Pressure(mm Hg):
170 ~ 20C (6SF)

Evaporation Rate (BüAc=1):
No informationfound.

10. Stability and Reactivity -

Stability:
Stable at room temperature in sealed containers.

Hazardous DecompositionProducts:
Carbondioxide andcarbonmonoxidemayform whenheatedto decomposition.

HazardousPolymerization: -

Will notoccur.

Incompatibilities:
Nitrates, strong oxidizers, alkalis, and acids. Reactsslowly with waterto form aceticacid
andmethanol. - -

Conditions to Avoid: -

Heat,flames,ignition sourcesandincompatibles.

11. Toxicological Information

Oral rabbit LD5O:> 5 gm/kg. Skin rabbit LD5O:> 5 gm/kg. Irritationdata:Skin rabbit
(StandardDraize) 500 mg/24H,mild. Eyerabbit(StandardDraize)100 mg/24H,
moderate.Investigatedasa mutagen. -

\cancer Lists\
-. ---NTP Carcinogen---

Ingredient Known Anticipated iARc Category

Methyl Acetate (79-20-9) No No None

12. EcologicalInformation
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Environmental Fate:
Whenreleasedinto the soil, thismaterialmayleachintogroundwater.Whenreleased
into thesoil, thismaterialis expectedto quickly evaporate.Whenreleasedintowater,
this materialmaybiodegradeto amoderateextent.Whenreleasedto water,this material
is expectedto quickly evaporate.This materialhasanestimatedbioconcentrationfactor
(BCF) of lessthan100. This materialis not expectedto significantly bioaccumulate.
Whenreleasedinto theair, this materialmaybe moderatelydegradedby reactionwith
photochemicallyproducedhydroxyl radicals.Whenreleasedinto theair, this material
mayberemovedfrom theatmosphereto amoderateextentby wet deposition.When
releasedinto theair, this materialis expectedto haveahalf-life of greaterthan30 days.

EnvironmentalToxicity:
Thismaterialis notexpectedto betoxic to aquaticlife. TheLC5O/96-hourvaluesfor fish
areover 100 mg/l.

- 13. DisposalConsiderations

Whatevercannotbe savedfor recoveryor recyclingshouldbehandledashazardous
wasteandsentto aRCRA approvedincineratoror disposedin aRCR.A approvedwaste
facility. Processing,useor contaminationof this productmaychangethewaste
managementoptions.Stateandlocal disposalregulationsmaydiffer from federal
disposalregulations.Disposeofcontainerandunusedcontentsin accordancewith
federal,stateandlocal requirements.

14. Transport Information

Domestic(Land, D.O.T.) -

ProperShippingName: METHYLACETATE -

HazardClass:3
UN/NA: UNl23l

Packing Group: II
Informationreportedfor product/size:500ML

International(Water,I.M.O.)

Proper ShippingName:METHYL ACETATE
Hazard Class: 3.2
UN/NA: UN1231 -

Packing Group: II
Informationreportedfor product/size:500ML -

International (Air, I.C.A.O.)

ProperShippingName:METHYL ACETATE -

HazardClass:3.2
UN/NA: UN1231 -

PackingGroup:II
Informationreportedforproduct/size:500ML
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15. Regulatory Information

\Chemical Inventory Status - Part l\
Ingredient TSCA EC Japan Australia

Methyl Acetate (79-20-9) Yes Yes Yes Yes

\Chemical Inventory status - Part 2\
- --Canada--

Ingredient - - - - Korea DSL NDSL Phil.

Methyl Acetate (79-20-9) Yes Yes No Yes

\Federal, State & International Regulations -

-SARA 302-
Ingredient RQ TPQ

Methyl Acetate (79-20-9) No No No

\p~edera1, state & International Regulations - Part 2
-RCP.A-

Ingredient . CERCLA 261.33

Methyl Acetate (79-20-9) No

Chemical Weapons Convention: No TSCA 12(b) : No CDTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: Yes Pressure: No
Reactivity: No (Pure / Liquid)

Australian HazchemCode: 2[S]E
PoisonSchedule:No information found.

WHMIS:
ThisMSDS hasbeenpreparedaccordingto thehazardcriteria oftheControlledProducts
Regulations(CPR)andtheMSDS containsall oftheinformationrequiredby theCPR.

16. Other Information

NFPA Ratings: Health: I Flammability: 3 Reactivity: 0,

Label Hazard Warning:
DANGER! EXTREMELY FLAMMABLE LIQUID AND VAPOR.VAPORMAY
CAUSEFLASHFIRE. CAUSESIRRITATION TO SKIN, EYESAND
RESPIRATORYTRACT. HARMFUL OR FATAL IF SWALLOWED. AFFECTS
CENTRAL NERVOUS SYSTEM.

Label Precautions: -

Keepawayfrom heat,sparksand flame. Keep container closed. Avoid breathingvapor.
Use only with adequate ventilation. Avoid contact with eyes, skin and clothing. Wash
thoroughlyafter handling.

Label First Aid:
In caseofcontact,immediatelyflush eyesor skin with plenty of water for at least 15

Part 1\
SARA 313

List Chemical Catg.

No

-TSCA-
S (d)

YesNo
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minutes. Remove contaminated clothing andshoes.Washclothingbeforereuse.If

inhaled,removeto freshair. If notbreathing,giveartificial respiration.If breathingis
difficult, giveoxygen.Aspirationhazard.If swallowed,vomiting mayoccur
spontaneously,butDO NOT INDUCE. If vomiting occurs,keepheadbelowhipsto
preventaspirationinto lungs.Nevergive anythingby mouth to an unconscious person.
Call a physician immediately. In all cases, get medical attention.

Product Use: - -

Laboratory Reagent.

Revision Information: -

Pure.New16 sectionMSDSformat, all sections have been revised.

Disclaimer:

Mallinckrodt Baker, Inc. provides theinformation contained herein in goodfaith
but makesno representationas to its comprehensivenessor accuracy.This
document is intended only as a guide to the appropriate precautionary handling of
the material by a properly trained personusing this product. Individuals receiving
the information must exercisetheir independentjudgment in determining its
appropriatenessfor a particular purpose.MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESSOR
IMPLIED, INCLUDING WITHOUT LIMITATION ANYWARRANTIESOF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSEWITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE
PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION.

** * * * * ** * ******* **************

Preparedby: StrategicServices Division
PhoneNumber:(314)539-1600(U.S.A.)
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New JerseyDepartment of Health and Senior Services

HAZARDOUS SUBSTANCE FACT SHEET

CommonName: METHYL ACETATE

HAZARDSUMMARY
* Methyl Acetatecan affect you whenbreathedin and by

passingthroughyourskin.
* Contact can irritate and burn the eyes with possible

permanentdamage.
* Breathing Methyl Acetate can irritate the nose and

throat.
* BreathingMethyl Acetatecan irritate the lungscausing

coughing andtor shortnessof breath~Higher exposures
can cause a build-up of fluid in the lungs ~ulmonary
edema),a medical emergency,with severe shortnessof
breath.

* Exposurecancausedizziness,lightheadedness,headache,
nauseaandpassingout.

* Methyl Acetateis a FLAMMABLE LIQUID and a FIRE
HAZARD.

IDENTIFICATION
Methyl Acetateis a colorlessliquid with a fruity odor. It is
usedasa solventin lacquersand paintremoversandto make
pharmaceuticals.

REASONFOR CITATION
* Methyl Acetate is on the HazardousSubstanceList

becauseit is regulated by O5HA and cited by DOT,
NFPA, ACGIH andNIOSH.

* This chemicalis on the SpecialHealthHazardSubstance
List becauseit is FLAMMABLE.

* Definitions areprovidedonpage5.

HOW TO DETERMINE iF YOU ARE BEING
EXPOSED -

TheNew JerseyRight to Know Act requiresmostemployers
to label chemicals in the workplace and requires public
employersto provide their employeeswith information and
training concerning chemical hazards and controls. The
federal OS}IA HazardCommunicationStandard,1910.1200,
requires private employers to provide similar training and
information totheir employees.

* Exposureto hazardoussubstancesshould be routinely

evaluated. This may include collecting air samples.
UnderOSHA 1910.20, you have a legal right to obtain
copiesof samplingresultsfromyouremployer.

RTKSubstance number: 1217
Date: September1986 Revision: December1996

* If you thinkyou are experiencinganywork-relatedhealth

problems,seea doctor trainedto recognizeoccupational
diseases.Takethis Fact Sheetwith you.

* ODORTHRESHOLD= 4.6ppm.
* The range of acceptedodor threshold values is quite

broad. Cautionshouldbeusedin relyingon odoraloneas

awarningof potentiallyhazardousexposures.

WORKPLACE EXPOSURE LIMITS
OSHA: The legal airborne permissible exposure limit

(PEL) is 200 ppm averaged over an 8-hour
workshift.

NIOSU: The -recommendedairborne exposure limit is
200 ppmaveragedover a 10-hourworkshift ath
250 ppm not to be exceeded during any 15

- - minutework period.

ACGIH: The recommendedairborne exposure limit is
200 ppm averagedoveran 8-hourworkshift ~
250 ppmas a STEL(shorttermexposurelimit).

* The aboveexposurelimits are for ~irk~S~niy.When

skin contactalso occurs,you may be overexposed,even
thoughair levels arelessthanthe limits listedabove.

WAYS OF REDUCING EXPOSURE
* Wherepossible,encloseoperationsanduse local exhaust

ventilation at the site of chemical release. If local
exhaustventilation or enclosureis not used,respirators
shouldbeworn.

* Wearprotectivework clothing.
* Wash thoroughlyimmediately after exposureto Methyl

Acetateand atthe endof the workshift.
* Posthazardand warninginformation in thework area. In

addition~as part of an ongoing educationand training
effort, communicateall information on the health and
safetyhazardsof Methyl Acetateto potentially exposed
workers.

CAS Number:
DOT Number:

79-20-9
UN 1231
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This Fact Sheet is a summarysource of information of g
pn~ntia1andmost severehealthhazardsthat may resultfrom
exposure. Duration of exposure, concentration of the
substanceand other factorswill affect your susceptibilityto
anyof thepotential effectsdescribedbelow.

HEALTH HAZARD INFORMATJON

AcuteHealth Effects
The following acute (short-term)health effects may occur
immediatelyor shortly afterexposureto Methyl Acetate:

* Contactcan irritate andbumthe eyes.
* Breathing Methyl Acetate can irritate the nose and

throat.
* BreathingMethyl Acetatecan irritate the lungscausing

coughingand/or shortnessof breath. Higher exposures
can causea build-up of fluid in the lungs ~ulmonary
edema),a medical emergency,with severeshortnessof
breath.

* Exposurecancausedizziness,lightheadedness,headache,
nauseaandpassingout.

Chronic Health Effects
The following chronic(long-term)healtheffectscan occurat
sometime afterexposureto Methyl Acetateand canlast for
monthsoryears:

Cancer Hazard
* According to the information presentlyavailable to the

New JerseyDepartmentof Health and Senior Services,
Methyl Acetatehasnotbeentestedfor its ability to cause
cancer in animals.

Reproductive Hazard -

* According to the information presentlyavailable to the

New JerseyDepartmentof Health and Senior Services,
Methyl Acetatehas not been tested for its ability to
affectreproduction.

Other Long-Term Effects
* Repeatedexposuremay causeeyedamagewith possible

lossofvision.

MEDICAL

Medical Testing
For thosewith frequentor,potentiallyhighexposure(half the
TLV or greater), the following are recommendedbefore
beginningwork andat regulartimesafter that:

If symptoms develop or overexposureis suspected,the
following maybeuseful:

* Considerchestx-rayafteracuteoverexposure.

Any evaluation shouldinclude a careful history of pastand
presentsymptomswith an exam. Medical teststhat look for
damage already done are nQt a substitute for controlling
exposure.

Requestcopiesof your medical testing. You havea legal
rightto this informationunderOSHA 1910.20.

Mixed Exposures -

Becausesmoking can causeheartdisease,as well as lung
- cancer,emphysema,andother respiratoryproblems, it may
worsenrespiratoryconditionscausedby chemical exposure.
Even if you havesmokedfor a longtime, stoppingnow will
reduceyour risk of developinghealthproblems.

WORKPLACECONTROLSAND PRACTICES

Unless a less toxic chemical can be substituted for a
hazardoussubstance,ENGINEERJNGCONTROLSare the
most effective way of reducing exposure. The best
protection is to enclose operations and/or provide local
exhaustventilationat the site of chemical release. Isolating
operationscan also reduceexposure. Using-respiratorsor
protective equipment is less effective than the controls
mentionedabove,butis sometimesnecessary.

In - evaluating the controls present in your workplace,
consider:(1) how hazardousthe substanceis, (2) how much
of the substanceis releasedinto the workplace and (3)
whether- harmful skin or eye contact could occur. Special -

controls should be in place for highly toxic chemicalsor
when significant skin, eye, or breathing exposures are
possible.

In addition,thefollowing controlsarerecommended:

* Where possible, automatically pump liquid Methyl

Acetatefrom drumsor otherstoragecontainersto process
containers.

* Before enteringa confinedspacewhere Methyl Acetate
may be present,check to make sure that an explosive
concentration does not exist.

Good WORK PRACTICEScan help to reducehazardous
exposures.The followingwork practicesare recommended:

* Workers whose clothing has been contaminated by

Methyl Acetate should change into clean clothing
promptly.

* Lung functiontests.
* Vision exam.
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* Do not take contaminatedwork clotheshome. Family

memberscouldbeexposed.
* Contaminated work clothes should be laundered by

individuals who havebeeninformed of the hazardsof
exposureto Methyl Acetate.

* If there is the possibility of skin exposure,emergency
showerfacilities shouldbeprovided.

* On skin contactwith Methyl Acetate,immediatelywash
or showerto removethe chemical.

* Do not eat, smoke,or drink where Methyl Acetate is
handled,processed,or stored, since the chemical canbe
swallowed. Wash hands carefully before eating or
smoking.

PERSONAL PROTECT WE EQUIPMENT

WORKPLACE CONTROLS ARE BETTER THAN
PERSONAL PROTECTIVE EQUIPMENT. However, for
some jobs (suchas outsidework, confinedspaceentry, jobs
done only once in a while, or jobs done while workplace
controls are being installed), personalprotective equipment
maybeappropriate.

Thefollowing recommendationsare only guidelinesandmay
notapply to every situation.

Clothing - -

* Avoid skin contactwith Methyl Acetate. Wearsolvent-

resistantgloves andclothing. Safetyequipmentsuppliers!
manufacturerscanproviderecommendationson the most
protectiveglove/clothingmaterialfor your operation. -

* All protectiveclothing (suits, gloves,footwear,headgear)
should be clean, available each day,and put on before
work.

Eye Protection -

* Wearsplash-proofchemicalgogglesandfaceshieldwhen

working with liquid, utiless full facepiece respiratory

protectionis wom.

Respiratory Protection
IMPROPERUSE OF RESPIRATORSIS DANGEROUS.
Such equipmentshould only be used if the employerhas a
written program that takes into account workplace
conditions, requirementsfor worker training, respiratorfit
testingandmedicalexams,asdescribedin OSHA 1910.134.

* Where the potential exists for exposuresover 200 ppm,

use a MSHAJNIOSH approved full facepiecerespirator
with an organic vapor cartridge/canister. Greater
protection is provided by a powered-air puri~’ing
respirator. -

* If while wearing a filter, cartridgeor canisterrespirator,

you can smell, taste,or otherwisedetectMethyl Acetate,
or in the caseof a full facepiecerespiratoryou experience
eye irritation, leave the areaimmediately. Checkto make
sure the respirator-to-faceseal is still good. If it is,
replacethe filter, cartridge,or canister. If the seal is no
longergood,you may needa newrespirator.

* Be sure to consider all potential exposures in your
workplace. You may need a combination of filters,
prefilters, cartridges, or canisters to protect against
different forms of a chemical (suchas vaporandmist) or
againsta mixtureof chemicals.

* - Exposureto 3,100ppmis immediatelydangerousto life
and health. If the possibility of exposure above
3,100 ppm exists, use a MSHAJNIOSH approvedself-
contained breathing apparatuswith a full facepiece
operatedin continuousflow or other positive pressure
mode.

HANDLING AND STORAGE

* Prior to working with Methyl Acetate you should be

trainedon its properhandlingandstorage.
* Methyl Acetate must be stored to avoid contact with

STRONGOXIDIZERS (suchas CHLORINE, BROMINE
and FLUORINE), and STRONG ACIDS (such as
HYDROCHLORIC, SULFURIC and NITRIC) since
violent reactionsoccur.

* Store in tightly closed- containers in a cool, well-
ventilated area away from strong ALKALIS and
NITRATES. - -

~‘ Sourcesof ignition,such as smokitig andopenflames, are
prohibited where Methyl Acetate is used,handled, or
stored in a mannerthat could createa potential fire or
explosionhazard. -

* Use only non-sparkingtools and equipment,especially
whenopeningandclosingcontainersofMethyl Acetate.

- * Metal containers involving the transfer of Methyl
Acetateshouldbegroundedandbonded.

QUESTIONS AND ANSWERS

Q: If I have acute health effects, will I later get chronic
healtheffects?

A: Not always. Most chronic (long-term) effects result
from repeatedexposuresto a chemical.

Q: Can I get long-termeffects without ever having short-
term effects?

A: Yes, becauselong-termeffectscanoccur from repeated
exposuresto a chemical at levels not high enoughto
makeyouimmediatelysick.
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Q: What are my chancesof gettingsick when I havebeen
exposedto chemicals?

A: The likelihood of becoming sick from chemicalsis
increasedas the amountof exposureincreases.This is
determinedby the length of time and the amount of
materialto which someoneis exposed.

Q: Whenarehigherexposuresmorelikely?
A: Conditions which increase risk of exposure include

physical and mechanicalnrocesses(heating, pouring,
spraying,spills andevaporationfrom largesurfaceareas
such as open containers), and “confined snace”
exposures(working insidevats, reactors,boilers, small
rooms,etc.).

-Q: Is the risk of getting sick higher for workers than for
communityresidents?

A: Yes. Exposuresin the community, exceptpossibly in
cases of fires or spills, are usually much lower than
those foundin the workplace. However,peoplein the
communitymay be exposedto contaminatedwater as
well as to chemicals in the air over long periods.
Becauseof this, andbecauseof exposureof childrenor
peoplewho are already ill, community exposuresmay
causehealthproblems.

Thefollowing information is availablefrom:

NewJerseyDepartmentof Healthand
SeniorServices

OccupationalDiseaseandInjury Services
Trenton,NJ 08625-0360
(609)984-1863

IndustrialHv~ieneInformation
Industrial hygienistsare availableto answeryour questions
regarding the control of chemical exposuresusing exhaust
ventilation, specialwork practices,goodhousekeeping,good
hygiene practices, and personal protective equipment
includingrespirators. In addition, they canhelp to interpret
the resultsof industrial hygienesurveydata.

Medica3Evaluation
If you think you are becomingsick becauseof exposureto
chemicalsat your workplace, you may call a Departmentof
Healthand SeniorServicesphysicianwho canhelp you find
the servicesyou need.

Public Presentations
Presentationsand educational programs on occupational
healthor the Right to Know Act canbe organizedfor labor
unions,tradeassociationsandothergroups.

Right to Know InformationResources
The Right to Know Infoline (609) 984-2202 can answer
questionsabout the identity and potential health effects of
chemicals, list of educational materials in occupational
health, references used to prepare the Fact Sheets,
preparation of the Right to Know survey, education and
training programs, labeling requirements, and general
information regardingthe Right to Know Act. Violations of
the law shouldbereportedto (609)984-2202. -
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DEFINITIONS

ACGIII is the American Conference of Governmental A mutagenis asubstancethat causesmutations.A mutation
Industrial Hygienists. It recommendsupper limits (called is a changein the geneticmaterial in abody cell. Mutations
TLV5) forexposureto workplacechemicals. can leadto birth defects,miscarriages,or cancer.

A carcinogenisa substancethat causescancer. NAERG is the North American Emergency Response
Guidebook. It was jointly developedby TransportCanada,

The CAS numberis assignedby the Chemical Abstracts the Unit~dStates Departmentof Transportationand the
Serviceto identi& a specific chemical. - Secretariat of Communications and Transportation of

Mexico. It is a guide for first respondersto quickly identi~’
A combustiblesubstanceis a solid, liquid or gas that will the specific or generic hazards of material involved in a
burn, transportationincident, and to protect themselvesand the

- general public during the initial responsephaseof the
A corrosive substanceis a gas, liquid or solid that causes incident.
irreversibledamageto humantissueor containers. -

NCI is the National CancerInstitute, a federal agencythat
DEP is the New Jersey Department of Environmental determinesthecancer-causingpotentialofchemicals.
Protection.

NFPA is the National Fire Protection Association. It
DOT is theDepartmentof Transportation,the federalagency classifies substancesaccording to their fire and explosion
that regulatesthe transportationof chemicals. hazard. -

EPA is the EnvironmentalProtectionAgency, the federal NIOSH is theNational Institutefor OccupationalSafetyand
agencyresponsiblefor regulatingenvironmentalhazards. Health. It tests equipment, evaluates and approves

respirators, conducts studies of workplace hazards, and
A fetusis an unbornhumanor animal, proposesstandardsto OSHA.

A flammablesubstanceis a solid, liquid, vaporor gas that NTP is the - National Toxicology Program which tests
will igniteeasilyandburn rapidly. chemicalsandreviewsevidencefor cancer.

The flashpoint is the temperatureat which a li4uid or solid OSHA is the Occupational Safety and Health
givesoff vaporthat canform a flammablemixturewith air. Administration,which adoptsand enforceshealthand safety

standards.
HI-lAG is the Human Health AssessmentGroup of the
federalEPA. PEOSHAis the Public EmployeesOccupationalSafety and

- Health Act, a state law which sets PELs for New Jersey
IARC is the IntemationalAgencyfor Researchon Cancer,a public employees.
scientific group that classifieschemicalsaccording to their
cancer-causingpotential. ppm meanspartsof a substancepermillion partsof air. It is

ameasureof concehtrationby volume in air.
A miscible substanceis a liquid or gas that will evenly
dissolvein another. A reactivesubstanceis a solid, liquid or gas that releases

energyundercertainconditions.
mg/rn3meansmilligrams of a chemical in a cubic meterof
air. It is ameasureof concentration(weight/volume). A teratogen is a substancethat causesbirth defects by

damagingthe fetus.
MSHA is the Mine Safety and Health Administration, the
federal agencythat regulatesmining. It also evaluatesand TLV is the ThresholdLimit Value, the workplaceexposure
approvesrespirators. limit recommendedby ACGIH.

Thevaporpressureis a measureof how readilya liquid or a
solid mixes with air at its surface. A highervaporpressure
indicatesa higherconcentrationof the substancein air and
therefore increasesthe likelihoodof breathingit in.
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CommonName:
DOT Number:
NAERG Code:
CASNumber:

HazardRatingKey:O=minimal; 1—slight;2moderate;
3 serious;4=severe

FIRE HAZARDS

* Methyl Acetateis aFLAMMABLE LIQUID.
* Use dry chemical, CO2, water spray, or alcohol foam

extinguishers. -

* POISONOUS GASES ARE PRODUCED IN FIRE,

including CarbonMonoxide.
* CONTAINERSMAY EXPLODEIN FIRE.
* If employeesare expected to fight fires, they must be

trainedandequippedas statedin OSHA 1910.156.

SPILLS AND EMERGENCIES

If Methyl Acetate is spilled or leaked, take the following
steps:

* Restrict personsnot wearing protective equipment from

areaof spill or leakuntil clean-upis complete.
* Removeall ignition sources.
* Ventilate areaofspill or leak.
* Absorbliquids in vermiculite, dry sand,earth, or a similar

materialanddepositin sealedcontainers.
* Keep Methyl Acetateout of a confinedspace,such as a

sewer,becauseof thepossibilityof an explosion,unlessthe
sewer is designed to prevent the buildup of explosive
concentrations.

* It may be necessaryto contain and dispose of Methyl
Acetate as a HAZARDOUS WASTE. Contact your
Department of Environmental Protection (DEP) or your
regional office of the federal Environmental Protection
Agency(EPA) for specific recommendations.

* If employeesare requiredto clean-upspills, they must be
properlytrainedand equipped. 051-IA l910.120(q)maybe
applicable.

I N F 0 R M A T I 0 N <<-cc-c<<<<-c<<<’c<<<

FOR LARGE SPILLS AND FIRESimmediatelycall your fire
department.You canrequestemergencyinformation from the
following:

CHEMTREC: (800)424-9300
NJDEPHOTLINE: (609)292-7172

HANDLINGANDSTORAGE (Seepage3)

FIRST AID

In NLROISOWTWFQgMATTOtLIZ800-942d2J3

EyeContact
* Immediately flush with largeamountsof water for at least

15 minutes,occasionallylifting upperand lower lids. Seek
medicalattentionimmediately.

Skin Contact
* Quickly removecontaminatedclothing. Immediately wash

contaminatedskinwith largeamountsof soapand water.

Breathing - -

* Removethepersonfrom exposure.
* Beginrescuebreathingif breathinghasstoppedandCPRif

heartactionhasstopped.
* Transferpromptlyto amedical facility.
* Medical observationis recommendedfor 24 to 48 hours

after breathingoverexposure,as pulmonaryedemamay be
delayed.

PHYSICAL DATA

Vapor Pressure: 173 mm Hg at68°F(20°C)
Flash Point: 14°F(-10°C)
Water Solubility: Soluble

OTHER COMMONLY USED NAMES

Chemical Name:
Acetic Acid, Methyl Ester
Other Names:
Methyl Ethanoate;Devoton;Tereton

Not intendedto be copiedand soldfor commercial
purposes.

NEWJERSEYDEPARTMENTOF HEALTH AND
SENIOR SERVICES

Right to Know Program
CN 368, Trenton,NJ 08625-0368
(609)984-2202

METHYL ACETATE
UN 1231
129

79-20-9

Hazard rating NJ DOH NFPA

FLAMMABILITY - 3

REACTIVITY - 0

POISONOUSGASESARE PRODUCEDIN FIRE
CONTAINERSMAY EXPLODEIN FIRE
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OSHA Chemical Sampling Information
Methyl Acetate

~ OSHA Chemical Sampling Information - Table of Contents -

General Description - Field Definitions

NAME: Methyl Acetate

SYNONYM(s): Acetic acid, methyl ester; Methyl aceticester;Methyl
ethanoate

IMIS: 1650

CAS: 79-20-9

NIOSH: RTECS A19100000;2582

DOT: UN1231 Flammable Liquid -

DESCRIPTION:

Colorlessliquid with a fruity odor.
MW:74 -

BP: 57 C
VP: 173 mm - -

MP: Solidifies at -98 C

Exposure Limits -

OSHAGENERALINDUSTRYSTANDARDS:200 ppm, 610 mg/m3

OSHACONSTRUCTIONINDUSTRYSTANDARDS:200 ppm, 610 mg/m3
TWA

THRESHOLDLIMIT VALUE: 200 ppm, 606 mg/m3 TWA; 250 ppm, 757
mg/m3 STEL

RECOMMENDEDEXPOSURELIMIT: 200 ppmTWA, 250 ppm STEL

Health Factors

SYMPTOM(s): Nose, throat irritation; headaches; drowsiness; optic atrophy

- HEALTHEFFECTS: Irritation-Eye, Nose, Throat, Skin---Mild (HE16) Narcosis

(HE8); CNS effects (HE7)

ORGAN: Respiratorysystem,skin, eyes

Monitoring _________________

http://www.osha-slc.gov/ChemSampdatalCH_25 I 000.html 6/22/99
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SLC1:

MEDIA: CharcoalTube (100/50 mg sections,20/40 mesh)
ANL SOLVENT: CarbonDisulfide
MAX V: 7 Liters MAXF: 0.2 L/min (TWA)
MAXV: 3 Liters MAX F: 0.2 L/min (STEL)
ANL 1: GasChromatography;GC/FID
REF: 1 (NIOS}-I 5-42)
SAE: 0.09 -

CLASS: Fully Validated

SECONDARYSAMPLING/ANALYTICAL METHOD(SAM2): -

DEVICE: Detector Tube COMPANY: Kitagawa
PART #: 148 RANGE: 0.01-3.0% -

CLASS: Mfg DEVICE: Instrumentation COMPANY:Foxboro
PART#: MIRAN 1A & lB RANGE: 0.3 ppm © 9.6 um
CLASS: Mfg DEVICE: Instrumentation COMPANY:Century
PART #: OrganicVaporAnalyzer
CLASS: Mfg

~ OSHA Chemical Samoling Information - Table of Contents

Revision Date: 08/24/1992

http://www.osha-slc.gov/ChemSampdata/CH251 000.html 6/22/99
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NIOSH PocketGuide to ChemicalHazards

Methyl acetate ~CAS79-20-9

CH3COOCH3

Synonyms& TradeNames DOT ID & Guide
Methyl ester of acetic acid, Methyl ethanoate 1231 129

Exposure
Limits

NIOSHREL: TWA200 ppm (610 mg/rn3) ST 250 ppm (760 mg/rn3)

OSHA PELt: TWA -200ppm (610mg/rn3)

IDLH 3100ppm [10%LEL] See:‘792Q9 ~Lconversion 1 ppm = 3.03 rng/rn3

{PhysicalDescription
[9~o1or1essliquid with afragrant,fruity odor.

[MW: 74.1. IBP: 135°F ~_jFRZ: -145°F ~Sol:25% I
VP: 173 mmHg JIP: 10.27eV - ISp.Gr:0.93 1
FLP: 14°F JUEL: 16% IILEL: 3.1%

[~lassLB FlammableLiquid: Fl.?.below73°FandBP at or above100°F.
Incompatibilities & Reactivities
Nitrates; strong oxidizers, alkalis & acids;water[Note:Reactsslowly with waterto form acetic
acid& methanol.] __________________________________

MeasurementMethod -

Charcoal tube; CS2Gas chromatography/Flame ionization detection; IV [#1458]See:NMAM
INDEX

PersonalProtection & Sanitation First Aid (Seeprocedures)
Skin: Preventskin contact Eye:Irrigate immediately
Eyes:Preventeyecontact - Skin: Waterflushpromptly -

Washskin: Whencontaminated Breathing: Respiratory support
Remove:Whenwet (flammable) - Swallow:Medicalattentionimmediately
Change:N-K -

RespiratorRecommendationsNIOSHIOSHA
Up to 2000 ppm: (APE = 10)Any chemical cartridge respirator with organicvaporcartridge(s)
*/(APF = 10) Any supplied-airrespirator* -

Up to 3100ppm: (APE= 25) Any supplied-airrespiratoroperatedin acontinuous-flow
mode*/(APF= 50)Any chemicalcartridgerespiratorwith afull facepieceandorganicvapor
cartridge(s)/(APF = 50)Any air-purifying, flull-facepiecerespirator(gasmask)with achin-style,
front- orback-mountedorganicvaporcanister/(APF= 25) Any powered, air-purifying respirator
with organicvaporcartridge(s)*/(APF= 50)Any self-containedbreathingapparatuswith afull
facepiece/(APF= 50) Any supplied-air respirator with a full facepiece
Emergency or plannedentry intounknownconcentrationsor IDLH conditions:(APE = 10,000)
Any self-contained -breathing apparatus that has a full facepiece andis operatedin apressure-
demandor other positive-pressure rnode/(APF = 10,000)Any supplied-airrespiratorthathasa full
facepieceandis operatedin apressure-demandor otherpositive-pressuremodein combination
with anauxiliary self-containedpositive-pressurebreathingapparatus
Escape:(APF = 50)Any air-purifying, Ibil-facepiecerespirator(gasmask)with a chin-style,front-
orback-mountedorganicvaporcanister/Anyappropriateescape-type,self-containedbreathing
apparatus

http://www.cdc.gov/niosb/npg/npgd039 1 .htrnl 7/7/99
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[!ij5iosure Routesinhalation, ingestion, skin and/oreyecontact
Symptoms irritation eyes,skin, nose,throat;headache, drowsiness; optic nerveatrophy;chest
tightness;in animals:narcosis -

~TargetOrgansEyes,skin, respiratorysystem,centralnervoussystem

rSeealso:INTRODUCTION SeeICSCCARD: 0507

http://www.cdc.gov/niosh/npg/npgdo39 1 html 7/7/99
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International Chemical SafetyCards

ISOBUTYL ACETATE ICSC: 0494
ISOBUTYL ACETATE
2-Methylpropyl acetate

2-Methyl-I -propyl acetate
Acetic acid, 2-methylpropyl ester

Beta-Methyipropyl ethanoate
C6H1202/ CH3COOCH2CH(CH3)2

Molecular mass: 116.16
CAS# 110-19-0
RTECS# A14025000
ICSC#0494 -

UN #1213
EC # 607-026-00-7

7FYPKS41U
HAZARD!

EXPOSURE

ACUTE HAZARDS!
SYMPTOMS

I

PREVENTION
I

FIRSTAID!
FIRE FIGHTING

fliIi~T~Highly flammable. NO openflames,NO sparks,
andNO smoking.

L~iI~oo-resisi~iiflbam,
Ipowder,carbondioxide.

EXPLOSION
-

Vapour/air mixtures are Closedsystem,ventilation,
explosive, explosion-proofelectrical

equipment and lighting. Do
NOT usecompressedair for
~fiuing,discharging,or handling.

In caseof fire: keepdrums,etc.,I
coolby sprayingwith water. F

~
Fj

~txPOsuRE I -— -Il

H INHALATION~
Cough Sore throat. IlVentilati~ii~local exhaust,orJbreathing protection.

FF~hair, rest.Referfor medi~Il1attention.

SKIN
-

Dry skin. Protectivegloves. 1
I

J
Removecontaminatecididihes.
Rinseandthenwashskinwith
waterandsoap.

• EYES
Redness. - Safetyspectacles.

!

FiF~Fi-insewith plentyof water
for several minutes (remove
contact lenses if easily
possible),then taketo a doctor.

• JNGESTION
IIkHi~mouth. Referfor medi~FDo noteat~dfihk,orsmoke~L

~duringwork.

SPILLAGE DISPOSAL STORAGE -

-

PACKAGING &
LABELLING

Ventilation. Collectleakingand Fireproof.Separatedfrom stron~a -

spilled liquid in sealablecontainers as oxidants,strongbases,strongacids, F symbol
far as possible. Absorb remaining andnitrates. R: 11
liquid in sandor inert absorbentand 5: (2-)16-23-29-33
remove to safe place. Do NOT wash Note: C
away into sewer(extrapersonal FuNHazardClass:3
protection: an A filter for organic UN PackingGroup: II

F
SEflMPORTANT INFORMATTON ON BACK

ICSC: 0494 Preparedin thecontextofcooperationbetweenthe InternationalProgrammeon chemicalSafety & theCommission oftheEuropeanCommunities© lPCs CEC 1993 -

— —- —---——-———-—

http://siri.uvm.edu/msds/mf/cards/file/0494.html - 7/8/99
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International Chemical Safety Cards

ISOBUTYL ACETATE
PHYSICAL STATE; APPEARANCE:
COLOURLESSLIQUID , WITH
CHARACTERISTICODOUR.

PHYSICALDANGERS:
Thevapour mixes well with air, explosive
mixturesareeasily formed. -

CHEMICAL DANGERS:
Reactswith strong oxidants, strong bases,
strong acidsandnitrates,causingfire and
explosion hazard.

OCCUPATIONAL EXPOSURELIMITS
(OELs):
TLV (asTWA): 150ppm; 713 mg/ni3

(ACGIH 1995-1996).

ICSC: 0494

ROUTES OF EXPOSURE:
Thesubstancecanbeabsorbedinto thebody
by inhalationof its vapourandandby
mgestion.

INHALATION RISK:
A harmful contaminationoftheair will be
reachedrather slowly on evaporation ofthis
substance at 20°C.

EFFECTSOFSHORT-TERM
EXPOSURE:
Thevapourslightly irritates theeyesandthe-

respiratorytract. Exposurefar abovetheOEL
could cause lowering of consciousness.

EFFECTS OF LONG-TERM OR
REPEATEDEXPOSURE:
Theliquid defatstheskin.

I

M

P

0

R

T

A

N

T

0

A

T

A

PHYSICAL
PROPERTIES

Boiling point: 118°C Relativedensityof thevapour/air-mixtureat
Melting point: -99°C 20°C(air = 1): 1.05
Relativedensity(water= 1): 0.87 Flashpoint: 18°Cc.c.
Solubility in water:poor Auto-ignition temperature:421°C
Vapourpressure,kPaat 20°C:1.73 Explosive limits, vol% in air: 1.3-10.5
Relativevapourdensity(air = 1): 4.0 Octano]Jwaterpartitioncoefficientaslog -

Pow: 1.60

ENVIRONMENTAL
DATA -

- NOTES

TransportEmergencyCard: TEC (R)-50~1
NFPA Code:Hi; F3; RD

—~ ADDITIONAL INFORMATION

ICSC: 0494 ISOBUTYL ACETATE
© IPC5, csc, 1993

FNeitherthe CEC orthe IPCSnor any personactingon behalfof the CECor theIPCS is
IMPORTANT Fresponsiblefor theusewhich mightbemadeof this information.Thiscardcontainsthe collective

LEGAL views of the IPCS Peer Review Committee andmaynot reflectin all casesall the detailed
NOTICE: ~requirementsincludedin nationallegislationon thesubject.Theusershouldveri~’complianceof

- ._._JIthecardswith the relevantlegislationin the countryof use.

http://siri .uvm.edulmsds/mf/cards/file/0494.html 7/8/99



New Jersey Department of Health and Senior Services

HAZARDOUS SUBSTANCE FACT SHEET

CommonName: ISOBUTYL ACETATE

HAZARDSUMMARY
* IsobutylAcetatecanaffectyou whenbreathedin.
* Exposureto Isobutyl Acetate can irritate the eyes,nose

andthroat.
* IsobutylAcetatecanirritate theskin.

Prolongedand repeatedcontact can cause drying and
crackingof exposedareas.

* High exposurescan cause weakness,headache,and
drowsinessandmaycauseyouto passout.

* IsobutylAcetateis a FLAMMABLE LIQUID andaFIRE
HAZARD.

IDENTIFICATION
IsobutylAcetate is a clear, colorlessliquid with a pleasant,
fruity odor. It is used as a solvent and in perfumesand
artificial fruit-flavoring agents.

REASON FOR CITATION
* Isobutyl Acetate is on the HazardousSubstanceList

becauseit is regulatedby OSHA and cited by ACGIH,
DOT, NFPA,NIOSHandEPA.

* This chemical is on the SpecialHealth HazardSubstance
List becauseit is FLAMMABLE.

* Definitionsare providedon page5.

HOW TO DETERMINE IF YOU ARE BEING
EXPOSED
The New JerseyRightto Know Act requiresmost employers
to label chemicals in the workplace and requires public
employersto provide their employeeswith information and
training concerning chemical hazardsand controls. The
federal OSHA HazardCommunicationStandard,1910.1200,
requiresprivate employersto provide similar training an4
informationto their employees.

* Exposureto hazardoussubstancesshould be routinely
evaluated. This may include collecting air samples.
Under OSHA 1910.20,you have a legal right to obtain
copiesof samplingresultsfromyou employer.

* If you think you are experiencingany work-relatedhealth
problems,seea doctor trainedto recognizeoccupational
diseases.Takethis FactSheetwith you.

* ODORTHRESHOLD= 1.1 ppm.
* The range of acceptedodor threshold values is quite

broad. Cautionshouldbeusedin relying on odoraloneas

a warningofpotentiallyhazardousexposures.

WORKPLACEEXPOSURELIMITS
OSHA: The legal airborne permissible exposure limit

(PEL) is 150 ppm averaged over an 8-hour
workshift.

NIOSH: The recommendedairborne exposure limit is
150 ppmaveragedovera 10-hourworkshifl.

ACGIH: The recommendedairborne exposure limit is
150 ppm averagedover an 8-hour workshift ~
1187 ppmasa STEL(shorttermexposurelimit).

WAYS OF REDUCING EXPOSURE
* Where possible,encloseoperationsand use local exhaust

ventilationat the site of chemicalrelease. If local exhaust
ventilation or enclosureis notused,respiratorsshouldbe
worn.

* Wearprotectiveworkclothing.
* Washthoroughlyimmediately after exposureto Isobutyl

Acetateandat theendof theworkshift.
* Posthazardandwarninginformation in the workarea. In

addition, as part of an ongoing educationand training
effort, communicateall information on the health and
safetyhazardsof Isobutyl Acetateto potentiallyexposed
workers.

CAS Number: 110-19-0 RTK. Substancenumber: 1041
DOTNumber: UN 1213 Date: January1986 Revision: April 1997
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This Fact Sheet is a summarysource of information of g~
potential andmost severehealthhazardsthat may resultfrom
exposure. Duration of exposure, concentration of the
substanceand other factorswill affect your susceptibilityto
anyof thepotentialeffectsdescribedbelow.

HEALTH HAZARD INFORMATION

AcuteHealth Effects
The following acute (short-term)health effects may occur
immediatelyorshortlyafterexposureto IsobutylAcetate:

* Contactcanirritate theskin.
* Exposureto Isobutyl Acetatecan irritate the eyes, nose

andthroat.
* High exposurescan cause weakness,headache,and

drowsinessandmaycauseyou to passout.

Chronic Health Effects
The following chronic (long-term) healtheffectscan occurat
som~timeafterexposureto IsobutylAcetateand can lastfor
monthsor years:

CancerHazard
* According to the information presentlyavailable to the

New JerseyDepartmentof Health and Senior Services,
JsobutylAcetate has not beentestedfor its ability to
causecancerin animals.

ReproductiveHazard
* According to the information presentlyavailable to the

New JerseyDepartmentof Health and Senior Services,
Isobutyl Acetatehas not beentestedfor its ability to
affectreproduction.

Qther Long-Term Effects
* Prolonged and repeatedcontactcan irritate the skin and

causecrackinganddrying of exposedareas.
* This chemical has not been adequatelyevaluated to

determine whether brain or other nerve damage could
occur with repeatedexposure. However, many solvents
and otherpetroleum-basedchemicalshavebeenshownto
causesuchdamage. Effectsmay includereducedmemory
and concentration, personality changes (withdrawal,
irritability), fatigue, sleep disturbances, reduced
coordination,and/oreffects on nerves supplyinginternal
organs(autonomicnerves)and/ornervesto the armsand
legs(weakness,‘pins andneedles”).

MEDICAL

Medical Testing
Thereis no specialtestfor this chemical. However, if illness
occurs or overexposureis suspected,medical attention is
recommended.

* Evaluatefor brain effects such as changesin memory,

concentration,sleeping patterns and mood (especially
irritability andsocial withdrawal), as well as headaches
and fatigue. Consider evaluations of the cerebellar,
autonomicand peripheralnervoussystems. Positiveand
borderline individuals should be referred for
neuropsychologicaltesting.

Any evaluationshouldinclude a careful history of past and
presentsymptomswith an exam. Medical teststhat look for
damagealready done are not a substitute for controlling
exposure.

Requestcopiesof your medical testing. You havea legal
rightto this informationunderOSHA 1910.20.

WORKPLACE CONTROLS AND PRACTICES

Unless a less toxic chemical can be substituted for a
hazardoussubstance,ENGINEERINGCONTROLSare the
most effectiveway of reducingexposure.The bestprotection
is to enclose operations and/or provide local exhaust
ventilation at the site of chemical release. Isolating
operationscan also reduceexposure. Using respiratorsor
protective equipment is less effective than the controls
mentionedabove,but is sometimesnecessary.

In evaluating the controls present in your workplace,
consider:(1) how hazardousthe substanceis, (2) how much
of the substanceis releasedinto the workplace and (3)
whetherharmful skin or eye contactcould occur. Special
controlsshouldbe in placeforhighly toxic chemicalsorwhen
significantskin, eye, orbreathingexposuresarepossible.

In addition,the following controlsarerecommended:

* Where possible, automatically pump liquid Isobutyl

Acetatefrom drumsorotherstoragecontainersto process
containers.

* Before enteringa confinedspacewhereIsobutyl Acetate
may be present,check to make sure that an explosive
concentrationdoesnotexist.

Good WORK PRACTICEScan help to reducehazardous
exposures.Thefollowing work practicesarerecommended:

* Workers whose clothing has been contaminated by

Isobutyl Acetate should change into clean clothing
promptly.

* Contaminated work clothes should be laundered by
individuals who have beeninformed of the hazardsof
exposureto IsobutylAcetate.

* Eye washfountainsshouldbe providedin the immediate
work areafor emergencyuse.

* If there is the possibility of skin exposure,emergency
showerfacilities shouldbeprovided.
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* Do not eat, smoke,or drink where Isobutyl Acetate is
handled,processed,or stored, since the chemical can be
swallowed. Wash hands carefully before eating or
smoking.

PERSONAL PROTECTIVE EQUIPMENT

WORKPLACE CONTROLS ARE BETTER THAN
PERSONAL PROTECTIVE EQUIPMENT. However, for
somejobs (suchas outsidework, confinedspaceentry, jobs
done only once in a while, or jobs done while workplace
controls are being installed), personalprotectiveequipment
may beappropriate.

The following recommendationsare only guidelinesandmay
not applyto everysituation.

Clothing
* Avoid skin contactwith Isobutyl Acetate. Wearsolvent-

resistant gloves and clothing. Safety equipment
suppliers/manufacturerscanproviderecommendationson
the most protective glove/clothing material for your
operation.

* All protectiveclothing (suits, gloves,footwear,headgear)
should be clean, available each day, and put on before
work.

* ACGJH recommendsPolyvinyl Alcohol as good to
excellentprotectivematerial.

EyeProtection
* Wearsplash-proofchemicalgogglesand faceshieldwhen

working with liquid, unless full facepiece respiratory
protectionis worn.

Respiratory Protection
IMPROPERUSEOF RESPIRATORSIS DANGEROUS.
Such equipmentshouldonly be usedif the employerhas a
written programthat takesinto accountworkplaceconditions,
requirementsfor worker training, respirator fit testing and
medicalexams,asdescribedin OSHA 1910.134.

* Where the potential existsfor exposures over 150 ppm,

use a MSHAJNIOSH approved full facepiece
dust/fume/mist respirator with an organic vapor
cartridge/canister. Increasedprotection is obtainedfrom
full facepiecepowered-airpuri~’ingrespirators.

* If while wearinga filter, cartridge or canister respirator,
you cansmell, taste,or otherwisedetectIsobutylAcetate,
or in the caseof a full facepiecerespiratoryou experience
eye irritation, leave the areaimmediately. Checkto make
sure the respirator-to-faceseal is still good. If it is,
replacethe filter, cartridge,or canister. If the seal is no
longergood,you mayneedanewrespirator.

* Be sure to consider all potential exposures in your

workplace. You may need a combination of filters,
prefilters, cartridges, or canisters, to protect against
different formsof a chemical (suchas vaporandmist) or
againstamixture of chemicals.

* Where the potential for higher exposuresexists, use a
MSHAJNIOSH approved supplied-air respirator with a
flaIl facepieceoperatedin the positivepressuremode or
with a full facepiece,hood, or helmet in the continuous
flow mode, or use a MSHAJNIOSH approved self-
contained breathing apparatus with a full facepiece
operatedin pressure-demandor otherpositive pressure
mode.

* Exposureto 1,300ppmis immediatelydangerousto life
and health. If the possibility of exposure above
1,300 ppm exists, use an MSHA/NIOSH approved self
contained breathing apparatus with a full facepiece
operatedin continuousflow or other positive pressure
mode.

HANDLING AND STORAGE

* Prior to working with Isobutyl Acetateyou should be
trainedon its properhandlingandstorage.

* Isobutyl Acetate must be stored to avoid contactwith
STRONG OXIDIZERS (such as NITRATES,
PERMANGANATES, CHLORINE, CHLORINE
DIOXIDE and BROMINE), STRONGALKALIES (such
as SODIUM HYDROXIDE and POTASSIUM
HYDROXIDE), and STRONG ACIDS (suchas NITRIC
andHYDROCHLORIC), sinceviolentreactionsoccur.

* Storein tightly closedcontainersin a cool well-ventilated
areaawayfromHEAT.

* Sourcesof ignition such as smokingand openflamesare
prohibited where Isobutyl Acetate is used, handled,or
stored in a mannerthat could create a potential fire or
explosionhazard.

* Metal containers involving the transfer of Isobutyl
Acetateshouldbegroundedandbonded.

* Use only non-sparkingtools and equipment,especially
whenopeningandclosingcontainersof IsobutylAcetate.

QUESTIONS AND ANSWERS

Q: If I have acute health effects, will I later get chronic
healtheffects?

A: Not always. Most chronic (long-term) effects result
from repeatedexposuresto a chemical.
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Q: Can I get long-term effects withoutever having short-
termeffects?

A: Yes, becauselong-termeffectscanoccur from repeated
exposuresto a chemical at levels not high enoughto
makeyou immediatelysick.

Q: What are my chancesof gettingsick whenI havebeen
exposedto chemicals?

A: The likelihood of becoming sick from chemicals is
increasedas the amountof exposureincreases. This is
determinedby the length of time and the amount of
materialto which someoneis exposed.

Q: Whenarehigherexposuresmorelikely?
A: Conditions which increase risk of exposure include

physical and mechanical processes(heating, pouring,
spraying,spills andevaporationfrom largesurfaceareas
such as open containers), and “confined space”
exposures(working insidevats, reactors, boilers,small
rooms,etc.).

Q: Is the risk of gettingsick higher for workers than for
communityresidents?

A: Yes. Exposuresin the community, except possiblyin
cases of fires or spills, are usually much lower than
thosefound in the workplace. However,people in the
community may be exposedto contaminatedwater as
well as to chemicals•in the air over long periods.
Becauseof this,and becauseof exposureof childrenor
peoplewho are already ill, communityexposuresmay
cause healthproblems.

The following information isavailablefrom:

NewJerseyDepartmentofHealthand
SeniorServices

OccupationalDiseaseandInjury Services
Trenton,NJ 08625-0360
(609) 984-1863

IndustrialHygieneInformation
Industrial hygienists are available to answeryour questions
regardingthe control of chemical exposuresusing exhaust
ventilation,specialwork practices,good housekeeping,good
hygiene practices, and personal protective equipment
including respirators. In addition, they canhelp to interpret
the resultsof industrialhygienesurveydata.

Medical Evaluation
If you think you are becomingsick becauseof exposureto
chemicalsat your workplace,you may call a Departmentof
Healthand Senior Servicesphysicianwho canhelp you find
the servicesyouneed.

PublicPresentations
Presentationsand educational programs on occupational
healthor the Right to Know Act canbe organizedfor labor
unions, tradeassociationsandothergroups.

Riahtto Know InformationResources
The Right to Know Infoline (609) 984-2202 can answer
questionsabout the identity and potential health effects of
chemicals, list of educational materials in occupational
health,referencesusedto preparetheFact Sheets,preparation
of the Right to Know survey, education and training
programs, labeling requirements,and general information
regardingthe Right to Know Act. Violations of the law
shouldbereportedto (609)984-2202.
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DEFINITIONS

ACOrn is the American Conference of Governmental A mutageñis a substancethat causesmutations.A mutation
Industrial Hygienists. It recommendsupper limits (called is a changein the geneticmaterialin a body cell. Mutations
TLVs) for exposureto workplacechemicals, can leadto birth defects,miscarriages,or cancer.

A carcinogenis asubstancethat causescancer. NAERG is the North American Emergency Response
Guidebook. It was jointly developedby TransportCanada,

The CAS number is assignedby the Chemical Abstracts the United States Department of Transportationand the
Serviceto identi& aspecific chemical. Secretariat of Communications and Transportation of

Mexico. It is a guide for first respondersto quickly identi~’
A combustiblesubstanceis a solid, liquid or gas that will the specific or generic hazardsof material involved in a
burn, transportationincident, and to protect themselvesand the

general public during the initial responsephase of the
A corrosive substanceis a gas, liquid or solid that causes incident.
irreversibledamageto humantissueor cdntainers.

NCI is the National CancerInstitute, a federal agencythat
DEP is the New Jersey Department of Environmental determinesthe cancer-causingpotentialof chemicals.
Protection.

NFPA is the National Fire Protection Association. It
DOT is theDepartmentof Transportation,the federalagency classifies substancesaccordingto their fire and explosion
that regulatesthe transportationof chemicals. hazard.

EPA is the EnvironmentalProtectionAgency, the federal NIOSH is theNational Institute for OccupationalSafetyand
agencyresponsiblefor regulatingenvironmentalhazards. Health. It tests equipment, evaluates and approves

respirators, conducts studies of workplace hazards, and

A fetus is anunbornhumanor animal, proposesstandardsto OSHA.

A flammable substanceis a solid, liquid, vaporor gas that NTP is the National Toxicology Program which tests

will igniteeasilyandbum rapidly. chemicalsandreviewsevidencefor cancer.

The flash point is the temperatureat which a liquid or solid OSHA is the OccupationalSafetyandHealthAdministration,

givesoff vaporthat can form a flammablemixturewith air. which adoptsandenforceshealthandsafetystandards.

I{HAG is theHumanHealthAssessmentGroupofthe federal PEOSHA is the Public EmployeesOccupationalSafety and
EPA. HealthAct, astatelaw which setsPELsforNewJerseypublic

employees.
IARC is the IntemationalAgency for Researchon Cancer,a
scientific group that classifieschemicalsaccordingto their ppm meanspartsof a substancepermillion partsof air. It is
cancer-causingpotential. a measureof concentrationby volumein air.

A miscible substanceis a liquid or gas that will evenly A reactive substanceis a solid, liquid or gas that releases
dissolvein another. energyundercertain conditions.

mg/rn3 meansmilligrams of a chemical in a cubic meterof A teratogen is a substancethat causesbirth defects by
air. It is ameasureof concentration(weight/volume), damagingthe fetus.

MSHA is the Mine Safety and Health Administration, the TLV is the ThresholdLimit Value, the workplaceexposure
federal agencythat regulatesmining. It also evaluatesand limit recommendedby ACGIH.
approvesrespirators.

The vaporpressureis a measureof how readily a liquid or a
solid mixes with air at its surface. A highervaporpressure
indicatesa higher concentrationof the substancein air and
thereforeincreasesthe likelihood ofbreathingit in.
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I N F 0 R M A T I 0 N

CommonName:
DOT Number:
NAERG Code:
CAS Number: 110-19-0

HazardRatingKey: O=miniinal; 1=slight; 2rnoderate;
3serious;4=severe

FIRE HAZARDS

* IsobutylAcetateis a FLAMMABLE LIQUID.
* Vaporsmay travelto asourceof ignition and flashback.
* POISONOUSGASESARE PRODUCEDIN FIRE.

* CONTAINERSMAY EXPLODEIN FIRE.
* The vaporis heavierthan air and may travel a distanceto

causeafire orexplosionfar from thesource.
* Use dry chemical, C02, or alcohol foam extinguishers.

Watermaybeusedto cool fire-exposedcontainers.
* If employeesareexpectedto fight fires, theymustbetrained

andequippedasstatedin OSHA 1910.156.

SPILLS AND EMERGENCIES

If Isohutyl Acetate is spilled or leaked, take the following
steps:

* Restrictpersonsnot wearingprotectiveequipmentfrom area

of spill or leakuntil clean-upis complete. Vaporbuild-up
may causesuffocation.

* Removeall ignition sources.
* Ventilate areaof spill or leak.
* For small quantities,absorbon papertowels. Evaporatein

a safe place (suchas a flume hood). Allow sufficient time
for evaporating vapors to completely clear the hood
ductwork. Burn the paperin a suitablelocation away from
combustiblematerials.

* Keep Isobutyl Acetateout of a confinedspace,such as a
sewer,becauseof the possibilityof an explosion,unlessthe
sewer is designedto prevent the build-up of explosive
concentrations.

* It may be necessaryto contain and disposeof Isobutyl
Acetate as a HAZARDOUS WASTE. Contact your
Department of Environmental Protection (DEP) or your
regional office of the federal Environmental Protection
Agency(EPA) for specificrecommendations.

* If employeesare requiredto clean-upspills, they must be
properlytthinedand equipped. OSHA 1910.120(q)may be
applicable.

FOR LARGE SPILLSAND FIRES immediatelycall your fire
department.You canrequestemergencyinformation from the
following:

CHEMTREC:(800)424-9300
NJDEPHOTLINIE: (609)292-7172

HANDLINGANDSTORAGE(Seepage3)

FIRST AID

1nJYLPOfSOjYJ~LQRMAnow 1-8OO~9&2-1253

EyeContact
* Immediatelyflush with large amountsof water for at least

15 minutes,occasionallylifting upperandlower lids.

Skin Contact
* Remove bontaminatedclothing. Wash contaminatedskin

with soapandwater.

Breathing
* Removethepersonfrom exposure.
* Beginrescuebreathingif breathinghasstoppedandCPRif

heartaction hasstopped.

* Transferpromptlytoa medicalfacility.

PHYSICAL DATA

ISOBUTYL ACETATE
UN 1213
129

Hazard rating NJDHSS NFPA

FLAMMABILITY - 3

REACTIVITY - 0

POISONOUSGASESARE PRODUCEDIN FIRE
CONTAINERSMAY EXPLODEIN FIRE.

Vapor Pressure: 13 mm Hg at 68°F(20°C)

Flash Point: 64°F(17.7°C)

Water Solubility: Slightly soluble

OTHER COMMONLY USEDNAMES

Chemical Name:
Acetic Acid, 2-MethylpropylEster
Other Names:
Acetic Acid, Isobutyl Ester; 2-Methylpropyl Acetate; 3-
MethylpropylEthanoate

Not intendedto be copiedand soldfor commercial
purposes.

NEW JERSEYDEPARTMENTOFHEALTH AND
SENIORSERVICES

Right to Know Program
CN 368,Trenton,NJ 08625-0368
(609) 984-2202
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Pleaseredueeyocrbrowserfont sizefür better.Ae~1ngandpdnling.
24 Hour Emergency Telephone:GO8-859-2151
CH~TR!CI .300-424.9300

[A~J~.ö~17ña?iriaISatewoataSheer7NadonalAosponseIn canada

CANUThC;613-9964666
OutsideUSandCanada

~f 111% Chonflrea202-483-7615

From: MallinckrodtBaker,Inc. . . I NOTE: CHZMIREC, QANUTEC andNt~icna1
222Rod SchoolLano I c~t~
Phlllipsburg, NJ O8?65 “%~“ I usedorojlnmeeventoictue.rkaernergendes

I iniotuin; aspn.leak, fire. oxpc~roor ~ccidcnt
irwoMn~cbocrk~Is~ I

All non-emergencyqeoslionstuldbo~irectod1oCuslomerService(1400-582-2537)forasStaoce,

iso-Butyl Acetate

MSDS Number: B6186 --- EffectiveDate: 06/16/97

1. Product Identification

Synonyms:Actic Acid 2-MethyipropylEster
CASNo.: 110-19-0
MolecularWeight: 116.16
ChemicalFormula: CH3COOCH2CH(CH3)2
ProductCodes:D668

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

Isobutyl Acetate 110-19-0 99 - 100% Yes

3. Hazards Identification

EmergencyOverview

WAJ~NING!FLAMMABLELIQUID ANDVAPOR. HARMFULIF INHALED.

TARGET ORGAN(S):Central nervoussystem.

PotentialHealth Effects

Inhalation:
Is harmfulexcessive inhalation may cause narcosis.

http://www.jtbaker.conilmsds/b61 86.htm 6/30/99
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Ingestion:
None identified.

Skin Contact:
None identified.

Eye Contact:
May cause irritation.

Chronic Exposure:
No infonnationfound.

Aggravation ofPre-existingConditions:
No information found.

4. First Aid Measures

Inhalation:
If inhaled,removeto freshair. If notbreathing,giveartificial respiration.If breathingis
difficult, give oxygen.Promptactionis essential.

Ingestion:
If swallowed,DO NOT INDUCE VOMITING. Give largequantitiesof water.Never
give anythingby mouthto anunconsciousperson.Get medicalattentionimmediately.

Skin Contact:
In caseofcontact,immediatelyflush skinwith plentyof waterfor atleast 15 minutes
while removingcontaminatedclothingandshoes.Washclothingbeforere-use.

EyeContact:
In case of eyecontact,immediatelyflushwithplenty ofwaterfor atleast15 miriutes.

5. Fire Fighting Measures

Fire:
Flashpoint: 21 C (70F) CC

Explosion:
Noneidentified.

Fire Extinguishing Media:
Water,dry chemical,foamorcarbondioxide.

SpecialInformation:
In theeventof a fire, wearfull protectiveclothingandNIOSH-approvedself-contained
breathingapparatuswith full facepieceoperatedin thepressuredemandorotherpositive
pressure mode.

6. Accidental ReleaseMeasures

http://wwwjtbaker.com./msds/b61 86.htm 6/30/99
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Removeall sourcesofignition. Absorb materialin sandor othersuitableabsorbentand
place in container.

7. Handling and Storage

Classified as a flammable liquid. Keep away from heat, sparks andflame.Usewith
adequateventilation.Keep containerclosed.Complywith all federal, state and local
codespertainingto thestorage,handling,dispensinganddisposalof flammableliquids.
Sinceemptycontainerretainsproductresidue,follow labelwarningsevenaftercontainer
is empty. Keep from contact with oxidizing materials.

8. Exposure Controls/PersonalProtection

AirborneExposure Limits:
NOne established.

Ventilation System:
A systemof local andlorgeneralexhaustis recommendedto keepemployeeexposuresas
low as possible. Local exhaust ventilation is generally preferred because it cancontrol
theemissionsofthecontaminantat its source,preventingdispersionof it into thegeneral
workarea.Pleaserefer to theACGIHdocument,Industrial Ventilation,A Manualof
RecommendedPractices , mostrecentedition, for details.

PersonalRespirators (NIOSH Approved):
For conditionsofusewhereexposureto thesubstanceis apparent,consultan industrial
hygienist. For emergencies, or instanceswheretheexposurelevelsarenotknown,usea
full-facepiece positive-pressure, air-supplied respirator. WARNING: Air purifying
respiratorsdo not protectworkersin oxygen-deficientatmospheres.

Skin Protection:
Wearimperviousprotectiveclothing, includingboots,gloves,labcoat,apronor
coveralls, as appropriate,to preventskin contact.

Eye Protection:
Usechemicalsafetygogglesandlorafull faceshieldwheresplashingis possible.
Maintaineyewashfountainandquick-drenchfacilities in work area.

Other Control Measures:
Thereis insufficientdatain thepublishedliteratureto assigncompletenumericalSAF-T-
DATA* ratingsandlaboratoryprotectiveequipmentfor thisproduct.Specialprecautions
mustbe usedin storage,useandhandling.Protectiveequipmentforlaboratorybenchuse
shouldbechosenusingprofessionaljudgmentbasedon thesizeandtypeof reactionor
testto beconductedandtheavailableventilation,with overridingconsiderationto
minimizecontactwith thechemical.

9. Physical and ChemicalProperties

Appearance:

http://www.jtbaker.com/msds/b6l86.htm 6/30/99
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Colorlessliquid.

Odor:
Faintesterodor.

Solubility:
Slight (0.1-1%)

SpecificGravity:
0.87

pH:
No information found.

% Volatiles by volume @ 21C (70F):
100

Boiling Point:
116C(241F)

Melting Point:
No information found.

Vapor Density(Air~4):
No informationfound.

Vapor Pressure(mm Hg):
14 ~ 20C (68F)
Evaporation Rate (BuAc=1):

No information found.

10. Stability and Reactivity

Stability:
Stable under ordinary conditions of use and storage.

HazardousDecompositionProducts:
Carbondioxide, ôarbonmonoxide.

HazardousPolymerization:
Will not occur.

Incompatibilities:
Strong oxidizing agents.

Conditions to Avoid:
No informationfound.

11. Toxicological Information

\Cancer Lists\

http://www.jtbaker.coni/msds/b6l86.htm 6/30/99
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---NTP Carcinogen---

Ingredient Known ~nticipated IARC Category

Isobutyl Acetate (110-19-0) No No None

12. Ecological Information

Environmental Fate:
No informationfound.

Environmental Toxicity:
No informationfound.

13. Disposal Considerations

Whatevercannotbesavedfor recoveryorrecyclingshouldbehandledashazardous
wasteandsentto aRCRA approvedwastefacility. Processing,useor contaminationof
this product may change the waste management options. State and local disposal
regulations may differ from federal disposal regulations. Dispose of container and
unusedcontentsin accordancewith federal,stateandlocal requirements.

14. Transport Information

Domestic(Land, D.O.T.)

ProperShippingName:ISOBUTYL ACETATE
HazardClass:3
LIN/NA:IJN1213
PackingGroup:II
Informationreportedfor product/size:500G

International (Water, I.M.O.)

Proper Shipping Name:ISOBUTYL ACETATE
HazardClass:3.2
UN/NA: UN1213
Packing Group: II
Information reported for product/size: 5 OOG

15. Regulatory Information

\Chernical Inventory Status - Part i\

Ingredient TSCA EC Japan Australia

Isobutyl Acetate (110-19-0) Yes Yes Yes Yes

\Chemical Inventory Status - Part 2\

--Canada--

http://www.jtbaker.com/msds/b6l86.htm 6/30/99
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Ingredient . Korea DSL NDSL Phil.

Isobutyl Acetate (110-19-c) Yes Yes No Yes

\Federal, state & International Regulations - Part 1\
-SARA 302— SARA 313

Ingredient RQ TPQ List Chemical Catg.

Isobutyl Acetate (110-19-0) No No No No

\Federal, state & International Regulations - Part 2\
-RCRA- -TSCA-

Ingredient CERCLA 261.33 8(d)

Isobutyl Acetate (110-19-0) 5000 No No

Chemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: Yes Pressure: No
Reactivity: No (Pure / Liquid)

Australian HazchemCode: 3[Y]E
PoisonSchedule: No information found.

WHMIS:
ThisMSDShasbeenpreparedaccordingto thehazardcriteriaof theControlledProducts
Regulations(CPR)andtheMSDS containsall ofthe informationrequiredby theCPR.

16. Other Information

Label Hazard Warning:
WARNING!FLAMMABLELIQUID ANDVAPOR.HARMFULIF INHALED.
TARGETORGAN(S):Central nervous system.

Label Precautions:
No SAF-T-DATA Ratings have been developed for this product. Read andfollow all
warnings,precautions,instructionsandothersafetyandhandlinginformationonthe
label and MSDS.Keepawayfrom heat,sparks,andflame. Usewith adequateventilation
and avoid breathing vapor. Keep containerclosed.Washthoroughlyafterhandling.

Label First Aid:
If inhaled,removeto freshair. If not breathing,give artificial respiration.If breathingis
difficult, give oxygen. Prompt action is essential.

Product Use:
Laboratory Reagent.

RevisionInformation:
Pure. New16 section MSDSformat, all sectionshavebeenrevised.

Disclaimer:

Mallinckrodt Baker, Inc. provides theinformation contained herein in goodfaith
but makesno representationas to its comprehensivenessor accuracy.This
document is intended only asa guide to the appropriate precautionary handling of

http://www.jtbaker.com/msds/b6l86.htm 6/30/99



iso-Butyl Acetate rage i 01 i

the material by a properly trained personusing this product. Individuals receiving
theinformation must exercisetheir independentjudgment in determining its
appropriatenessfor a particular purpose.MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESSFORA PARTICULAR PURPOSEWITH
RESPECTTO THE INFORMATION SETFORTH HEREIN OR THE
PRODUCT TO WHTCHTHE INFORMATIONREFERS.ACCORDINGLY,
MALLINCKRODTBAKER, INC. WILL NOTBE RESPONSIBLEFOR
DAMAGES RESULTINGFROM USEOF OR RELIANCEUPONTHIS
INFORMATION.
** * * * *** * ** * * ** * * ** * * * * ** * * * ** * * ** * * * * * ** *** * * * **** *** * * * ** * * * * * * * ** * ***** * * *

Preparedby: StrategicServicesDivision
PhoneNumber:(314) 539-1600(U.S.A.)

http://www.jtbaker.com/msds/b6186.htm 6/30/99
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OSHA Chemical Sampling Information
Isobutyl Acetate

4 o5HAChemical Samnling Information- Table ofContents

General Description Ei~ithDefinitions

NAME: Isobutyl Acetate

SYNONYM(s): 2-Methyipropyt acetate; beta-Methyipropyl ethanoate; Acetic
acid isobutyl ester

IMIS: 1534

CAS: 110-19-0

f

NIOSH: RIECS A14025000; 2452

DOT: UN1213 Flammable Liquid

DESCRIPTION:

Colorless liquid with a pleasant, fruity odor.
MW:116
BP:118C
VP: 13 mm
MP:-99C

L

Exposure Limits

OSHAGENERALINDUSTRYSTANDARDS: 150 ppm, 700 mg/m3

OSHACONSTRUCTIONINDUSTRYSTANDARDS:150 ppm, 700 mg/m3
TWA

THRESHOLDLIMIT VALUE: 150 ppm, 713 mg/m3 TWA

RECOMMENDEDEXPOSURELIMIT: 150 ppm TWA

Health Factors

SYMPTOM(s): Headaches; drowsiness; eye, upper respiratory, and skin
irritation; anesthesia

HEALTH EFFECTS: Irritation-Eye,Nose, Throat, Skin---Moderate (HE15) CNS
effects (HE7)

ORGAN: Skin, eyes, respiratory system

Monitoring

http://www.osha-slc.gov/ChemSamp_datalCH247900.html 6/30/99
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SLC1:

MEDIA: CharcoalTube (100/50 mg sections,20/40 mesh)
ANLSOLVENT: Carbon Disulfide
ALT SOLVENT: (99:1) CarbonDisulfide/Dimethylformamide
ALT SOLVENT: (95:5) Methylene Chloride/Methanol
MAXV: 10 Liters MAX F: 0.2 L/min
ANL 1: Gas Chromatography; GC/FID
REF: 1 (NIOSH 1450)
SAE: 0.17
CLASS: Fully Validated

SECONDARYSAMPLING/ANALYTICAL METHOD(SAM2):

DEVICE: DetectorTubeCOMPANY:Sensidyne
PART #: 142 RANGE: 0.005-0.66%
CLASS: Mfg DEVICE: Detector Tube COMPANY:Kitagawa
PART#: 153SA RANGE: 100- 14,000 ppm
CLASS: Mfg DEVICE: Detector Tube COMPANY: Kitagawa
PART #: 153U RANGE: 15-400 ppm
CLASS: Mfg DEVICE: Instrumentation COMPANY:Foxboro
PART#: MIRAN 1A & lB RANGE: 0.1 ppm © 8.2 um
CLASS: Mfg

4 OSHA Chemical Samp!inpInformation. Table of Contents

Revision Date: 08/24/1992

http://www.osha-slc.gov/ChemSamp_datalCH_247900.html 6/30/99
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NIbSH Pocket Guide to Chemical Hazards

Lisobutyl acetate rCAS 110-19-0

cCOoCcfl~U3)2 • JRTECS A14025000

Synonyms& TradeTN~mes ir~o~ID & Guide —

Isobutyl esterof aceticacid,2-Methyipropylacetate,2-Methylpropyl 1213 129
ester of acetic acid,beta-Methylpropyl ethanoate

Eiposure {~ioSHREL: TWA 150 ppm(700mg/rn3)

Limits OSHAPEL:TWA 150ppm(700mg/rn3) •

1300ppm [10%LEL] See: 110190 ~~iversion 1 ppm = 4.75 mg/rn3 1

PhysicalDescription
Colorlessliquid with afruity, floral odor. -

MW~1l6~T~Iij~P:243°F ~FRZ:-145°F. ~~l(77°F): 0.6°,F~

VP: 13 mmHg .11~IP:_9.97eV ~__J[~Gr:_0.87

10.5% [La: 1.3% ~iL_
Class lB Flammable Liquid: Fl.P. below 73°FandBP atorabove100°F.

coinpatiliuies & ReactivitiesNitrates;strong oxidizers,alkalis & acids

[MiasurementMethod
I Charcoaltube;CS2Gaschromatography/Flameionizationdetection;IV [#1450,EstersI] See:
NMAMJNDEX

PersonalProtection & Sanitation First Aid ($ççp~c~4~s3
Skin: Preventskin contact Eye:Irrigate immediately
Eyes: Prevent eye contact • Skin: Water flush promptly
Washskin: Whencontaminated Breathing:Respiratorysupport
Remove:Whenwet(flammable) Swallow:Medicalattentionimmediately
Change: N.R.

Respirator RecommendationsNIOSHIOSHA
Up to 1300 ppm: (APF = 25)Any supplied-airrespiratoroperatedin acontinuous-flow
rnode~/(APF= 50)Any chemicalcartridgerespiratorwith a full facepieceandorganicvapor
cartridge(s)/(APF= 50) Any air-purifying, full-facepiecerespirator(gasmask)with achin-style,
front- orback-mountedorganicvaporcanister/(APF= 25)Any powered,air-purifying respirator
with organic vapor cartridge(s)~/(APF = 50)Any self-contained breathing apparatus with a frill
facepiece/(APF= 50) Any supplied-airrespiratorwith afull facepiece
Emergencyor plannedentry intounknownconcentrationsor IDLH conditions:(APF = 10,000)
Any self-containedbreathingapparatusthathasa full facepieceandis operatedin a pressure-
demand or other positive-pressure mode/(APF = 10,000)Any supplied-airrespiratorthathasafrill
facepiece andis opethted in a pressure-demandor otherpositive-pressuremodein combination
with anauxiliary self-containedpositive-pressurebreathingapparatus
Escape: (APF = 50) Any air-purifying, frill-facepiece respirator (gas mask) with a chin-style, front-
orback-mountedorganicvaporcanister/Anyappropriateescape-type,self-containedbreathing
apparatus ________

~ Routejinhalation,ingestion,skinand/oreyecon~F -

http ://www.cdc .gov(niosb/npg/npgdo3 51 .html 7/7/99
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~~mptoms irritation eyes,skin, upperrespiratorysystem;headache,drowsiness,anesthesia;in
animals:narcosis

‘Target Organs Eyes, skin, respiratorysystem,centralnervoussystem f
See also: INTRODUCTION See ICSC CARD: 0494

http://www.cdc.gov/nioshlnpg/npgd03 51 .html 7/7/99
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diEM SERVICE -- TERT-BUTYL ACETATE, 0-2009
MATERIAL SAFETY DATA SHEET
NSN: 681000N043705
Manufacturer’s CAGE: 8Y898
Part No. Indicator: A
Part Number/Trade Name: TERT-BUTYL ACETATE, 0-2009

General Information

Company’s Name: CHEM SERVICE INC
Company’s P. 0. Box: 3108
Company’s City: WEST CHESTER
Company’s State: PA
Company’s Country: US
Company’s Zip Code: 19381
Company’s Emerg Ph *: 215-692-3026
Company’s Info Ph #: 215-692-3026
Record No. For Safety Entry: 001
Tot Safety Entries This stk�: 001
Status: SMJ
Date MSDS Prepared: 31MAR93
Safety Data Review Date: 04OCT95
MSDS Serial Number: BTGWD
Hazard Characteristic Code: F3

Ingredients/Identity Information

Proprietary: NO
Ingredient: ACETIC ACID, TERT-BUTYL ESTER; (TERT-BUTYL ACETATE) (SARA III)
Ingredient Sequence Number: 01
NIOSH (RTECS) Number: AF7400000
CAS Number: 540-88-5
OSHA PEL: 200 PPM
ACGIH TLV: 200 PPM

Proprietary: NO
Ingredient: SUPP DATA: ADMINISTER LIQUIDS OR INDUCE VOMITING TO AN
UNCONSCIOUS OR CONVULSING PERSON. IF PATIENT IS VOMITING- (ING 3)
Ingredient Sequence Number: 02
NIOSH (RTECS) Number: 9999999ZZ
OSHA PEL: NOT APPLICABLE
ACGIH TLV: NOT APPLICABLE

Proprietary: NO
Ingredient: ING 2: WATCH CLOSELY TO MAKE SURE AIRWAY DOES NOT BECOME
OBSTRUCTED BY VOMIT. GET MEDICAL ATTENTION IF NECESSARY.(ING 4)
Ingredient Sequence Number: 03
NIOSH (RTECS) Number: 9999999ZZ
OSHA PEL: NOT APPLICABLE
ACGIH TLV: NOT APPLICABLE

Proprietary: NO
Ingredient: ING 3: REMOVE ?1~DWASH CONTAMINATED CLOTHING.
Ingredient Sequence Number: 04
NIOSH (~TECS) Number: 9999999ZZ
OSHA PEL: NOT APPLICABLE
ACGIH TLV: NOT APPLICABLE

Physical/Chemical Characteristics

Appearance And Odor: COLORLESS LIQUID, FRUITY/PLEASANT ODOR.
Boiling Point: 208F,98C
Solubility In Water: INSOLUBLE

Fire and Explosion Hazard Data

Flash Point: 59F,1SC

http://siri.uvm.edu/msds/h/q276/q397.htrnl 6/30/99
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Lower Explosive Limit: 1.5%
Extinguishing Media: CARBON DIOXIDE, DRY CHEMICAL POWDER OP. SPRAY.
Special Fire Fighting Proc: WEAR NIOSH/MSHA APPROVED SCBA AND FULL
PROTECTIVE EQUIPMENT (FP N)
Unusual Fire And Expl Hazrds: VOLATILE VAPORS MAY TRAVEL CONSIDERABLE
DISTANCE TO SOURCE OF IGNITION & FLASH BACK.

Reactivity Data

Stability: YES
Cond To Avoid (Stability) : SENSITIVE TO HEAT.
Materials To Avoid: STRONG OXIDIZING AGENTS, NITRATES, STRONG BASES,
STRONG ACIDS.
Hazardous Decomp Products: DECOMPOSITION LIBERATES TOXIC FUMES. HAZ
COMBUST OR DECOMP PRODS INCLtJD: CARBON MONOXIDE AND CARBON DIOXIDE.
Hazardous Poly Occur: NO
Conditions To Avoid (Poly) : NOT RELEVANT

Health Hazard Data

LDSO-LCSO Mixture: NONE SPECIFIED BY MANUFACTURER.
Route Of Entry - Inhalation: YES
Route Of Entry - Skin: YES
Route Of Entry - Ingestion: YES
Health Haz Acute And Chronic: CONTACT LENSES SHOULD NOT BE WORN IN LAB.
ALL CHEMS SHOULD BE CONSIDERED HAZ. AVOID DIRECT PHYSICAL CONTACT. MAY BE
HARMFUL IF ABSORBED THROUGH SKIN. MAY BE HARMFUL IF INHALED. MAY BE HARMFUL
IF SWALLOWED. CAN CAUSE EYE IRRIT. CAN CAUSE SKIN IRRITATION. DUST &/OR
VAPORS CAN CAUSE IRRIT TO RESP TRACT. (EFTS OF OVEREXP)
Carcinogenicity - NTP: NO
Carcinogenicity - IARC: NO
Carcinogenicity - OSHA: NO
Explanation Carcinogenicity: NOT RELEVANT
Signs/Symptoms Of Overexp: HLTH HAZ: CAN BE IRRIT TO MUC MEMBS. CAN CAUSE
SENSITIZATION BY SKIN CONTACT. CAN CAUSE AN ALLERGIC SKIN REACTION.
REPEATED EXPOSURE TO VAPOR &/OR DUST CAN CAUSE EYE INJURY. CAN CAUSE SEVERE
HEADACHE. CAN CAUSE GENERAL FEELING OF DISORIENTATION.
Med Cond Aggravated By Exp: NONE SPECIFIED BY MANUFACTURER.
Emergency/First Aid Proc: AN ANTIDOTE IS A SUBSTANCE INTENDED TO
COUNTERACT THE EFT OF A POISON. IT SHOULD BE ADMIN ONLY BY A MD OR TRAINED
EMERGENCY PERSONNEL. MED ADVICE CAN BE OBTAINED FROM A POISON CONTROL CTR.
EYE: FLUSH CONTINUOUSLY W/WATER FOR AT LEAST 15 MIN. SKIN: FLUSH W/WATER
FOR 15-20 MIN. IF NO BURNS HAVE OCCURED-USE SOAP & WATER TO CLEANSE SKIN.
INEAL: REMOVE PATIENT TO FRESH AIR. ADMIN 02 IF (SUPP DATA)

Precautions for Safe Handling and Use

Steps If Matl Released/Spill: VAC AREA. WEAR APPROPRIATE OSHA REGULATED
EQUIPMENT. VENTILATE AREA. ABSORB ON VERMICULITE OR SIMILAR MATERIAL. SWEEP
UP AND PLACE IN AN APPROPRIATE CONTAINER. HOLD FOR DISPOSAL. WASH
CONTAMINATED SURFACES TO REMOVE ANY RESIDUES.
Neutralizing Agent: NONE SPECIFIED BY MANUFACTURER.
Waste Disposal Method: BURN IN A CHEMICAL INCINERATOR EQUIPPED WITH AN
AFTERBURNER AND SCRUBBER. DISPOSAL MUST BE IN ACCORDANCE WITH FEDERAL,
STATE AND LOCAL REGULATIONS (FP N)
Precautions-Handling/Storing: THIS CHEM SHLD BE HANDLED ONLY IN A HOOD.
EYE SHIELDS SHOULD BE WORN. USE APPROPRIATE NIOSH/MSHA APPROVED SAFETY
EQUIPMENT.
Other Precautions: AVOID CONTACT WITH SKIN, EYES & CLOTHING. KEEP TIGHTLY
CLOSED IN A COOL DRY PLACE. STORE ONLY WITH COMPATIBLE CHEMICALS. READILY
ABSORBED & RETAINED ON CLOTHING AND/OR SHOES.

Control Measures

Respiratory Protection: NIOSH/MSHA APPROVED RESPIRATOR APPROPRIATE FOR
EXPOSURE OF CONCERN (FP N)
Ventilation: THIS CHEMICAL SHOULD BE HANDLED ONLY IN A HOOD.
Protective Gloves: IMPERVIOUS GLOVES (FP N)

http://siri.uvm.edu/msds/h/q276/q397.htm1 6/30/99
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Eye Protection: ANSI APVD CHEMICAL SAFETY GOGGLES (FP N)
Other Protective Equipment: NONE SPECIFIED BY MANUFACTURER.
Work Hygienic Practices: NONE SPECIFIED BY MANUFACTURER.
Suppl. Safety & Health Data: FIRST AID PROC:PATIENT IS HAVING DFCLTY
BRTHG. IF PATIENT HAS STOPPED BRTHG ADMIN ARTF RESP. IF PATIENT IS IN
CARDIAC ARREST ADMIN CPR. CONTINUE LIFE SUPPORTING MEASURES UNTIL MED
ASSISTANCE HAS ARRIVED. IF PATIENT IS EXHIBITING SIGNS OF SHOCK - KEEP WARM
& QUIET. CNTCT POIS CTL CTR IMMED IF NEC. INGEST:DO NOT (ING 2)

Transportation Data

Disposal Data

Label Data

Label Required: YES
Technical Review Date: 05OCT93
Label Date: 20SEP93
Label Status: G
Common Name: TERT-BUTYL ACETATE, 0-2009
Chronic Hazard: YES
Signal Word: DANGER!
Acute Health Hazard-Moderate: X
Contact Hazard-Moderate: X
Fire Hazard-Severe: X
Reactivity Hazard-Slight: X
Special Hazard Precautions: EXTREMELY FLAI’Th’IABEI DECOMPOSITION LIBERATES
MAY BE HARMFUL IF ABSORBED THROUGH SKIN, INHALED, OR INGESTED. MAY BE
IRRITATING TO SKIN/EYES. MAY IRRITATE RESPIRATORY TRACT & MUCOUS MEMBRANES.
SKIN SENSITIZER. CHRONIC: CAN CAUSE EYE INJURY. CAN CAUSE ALLERGIC SKIN
REACTION. CAN CAUSE SEVERE HEADACHE & GENERAL DISORIENTATION.
Protect Eye: Y
Protect Skin: Y
Protect Respiratory: Y
Label Name: CHEM SERVICE INC
Label P.O. Box: 3108
Label City: WEST CHESTER
Label State: PA
Label Zip Code: 19381
Label Country: US
Label Emergency Number: 215-692-3026

http://Siri.uvm.edulmsds/b1q276/q397.html 6/30/99



tert-øutyincetate • - - - —

OSHA Chemical Sampling Information

~tert-Butyl Acetate

H OSNA chemical Samcling nformatton - Table
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General Description Field Definitions~

• NAME: tert-Butyl Acetate

SYNONYM(s): Acetic acid, tert-butyl ester

• IMIS: 0442

CAS: 540-88-5

NIOSH: RTECS AF7400000;1831

DOT: UNI.123 FlammableLiquid

DESCRIPTION:

Colorlessliquid with a fruity odor.
MW: 116
BP:208F

Exposure Limits

OSHA GENERALINDUSTRYSTANDARDS:200 ppm, 950 mg/m3

OSHACONSTRUCTIONINDUSTRYSTANDARDS:200 ppm, 950 mg/m3
TWA

THRESHOLDLIMIT VALUE: 200 ppm, 950 mg/m3TWA

RECOMMENDED EXPOSURELIMIT: 200 ppm TWA

Health Factors

SYMPTOM(s): Itching, inflamed eyes; irritated upper respiratorysystem;+

headaches;narcosis;dermatitis
HEALTHEFFECTS: Irritation-Eye, Nose, Throat---Moderate (HEI5); Narcosis
(HE8)

ORGAN: Respiratory system, eyes, skin

Monitoring

SLC1:

http://www.osha-slc.gov/ChemSamp_data/CH_222700.html 6/30/99



NIOSH PocketGuide to Chemical Hazards

tert-Butyl acetate ~CAS540-88-5

CH3COOC(CH3)3 ~RTECSAF7400000

Synonyms& Trade Names I~DOTID & Guide
tert-Butyl esterof aceticacid 1123 129

Exposure ‘I~ibSH REL: TWA 200 ppm(950mg/rn5)

Limits [5SHAPEL: TWA200ppm(950mg/m3)

IDLH 1500 ppm [10%LEL] See:540885 ~j~Conversion 1 ppm = 4.75 mg/rn3

[thysical Description I
LColorlesS liquid with a fruity odor.
MW:116.2 208°F ~FRZ:7 ISol: Insoluble

(VP:? lIP: 2 Sp.Gr: 0.87

F1.P:72°F ~UEL:? J 1.5%
ClasslB FlammableLiquid: Fl.P.below73°FandBP at orabove100°F.

Incompatibilities & Reactivities
LNitrates;strongoxidizers,alkalis & acids
MeasurementMethod
Charcoaltube;CS2Gaschromatography/Flameionizationdetection;IV [#1450,EstersI] See:

NMAM INDEX

PersonalProtection& Sanitation First Aid (Seeprocedures)
Skin: Prevent skincontact Eye:Irrigate immediately
Eyes: Prevent eye cofitact Skin: Water flush promptly
Washskin: Whencontaminated Breathing: Respiratory support
Remove: Whenwet (flammable) Swallow: Medical attention immediately
Change: N.R.

.

Respirator RecommendationsNIOSH/OSHA
Up to 1500 ppm: (APF = 25)Any supplied-airrespiratoroperatedin acontinuous-flow
rnode~/(APF= 25)Any powered,air-purif~,’ingrespiratorwith organicvaporcartridge(s)~/(APF=
50) Any chemicalcartridgerespiratorwith a fUll facepiece andorganicvaporcartridge(s)/(APF=
50) Any air-purifying,flull-facepiecerespirator(gasmask)with a chin-style,front- orback-
mounted organic vapor canister/(APF = 50)Any self-containedbreathingapparatuswith afull
facepiece/(APF = 50)Any supplied-airrespiratorwith a full facepiece
Emergency or plannedentry into unknownconcentrationsor TDLHconditions. (APF = 10,000)
Any self-contained breathing apparatus that has a full facepiece andis operatedin apressure-
demand or other positive-pressure mode/(APF = 10,000) Any supplied-airrespiratorthathasafull
facepieceand is operatedin a pressure-demandor otherpositive-pressuremodein combination
with anauxiliary self-containedpositive-pressurebreathingapparatus
Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front-
orback-mountedorganicvaporcanister/Anyappropriateescape-type,self-containedbreathing
apparatus

LExposure Routes inhalation, ingestion, skin and/oreyecontact
SymptomsItch, inflammation eyes; irritation upper respiratory tract; hd2~è&; narcosis;

http://www.cdc.gov/niosh]npg/npgdOO74.html 7/7/99
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Jjdeniatitis II
~rget Organs respiratory system,eyes,skin, centralnervoussystem

also: INTRODUCTION

http://www.cdc.gov/nioshlnpg/npgdOO74.html 7/7/99


